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V. REVIEW AND ANALYSIS OF COMMENTS RECEIVED 

A. Introduction 

During the DEIS comment period, written comments and oral testimonies were 
provided by various governmental agencies, petroleum companies and related 
associations, environmental organizations, and individuals. A total of 22 
letters of comment were received; 6 were from Federal agencies, 1 from the 
State of Alaska, 2 from local governments, 9 from petroleum companies and 2 
from related associations, 1 letter signed by 9 environmental organizations 
and 1 from a private development organization. Public hearings were held in 
Anchorage and the North Slope Borough communities of Barrow, Kaktovik, 
Nuiqsut, and Wainwright. A total of 46 testimonies were presented at these 
hearings: 11 in Anchorage, 12 in Barrow, 6 in Kaktovik, 7 in Nuiqsut, and 10 
in Wainwright. Testimony was received from 18 individuals, 14 from local 
government agencies, 1 from the Yukon Territory government, 3 from the AEWC, 5 
from environmental organizations, and 5 from petroleum companies and related 
associations. 

Most of the comments on the DEIS addressed concerns regarding (1) deferral 
alternatives, (2) mitigating measures, (3) subsistence (regional and community 
effects), (4) effects on the biological resources of the sale and adjacent 
areas, (5) oil spills and oil-spill-cleanup technology, (6) adequacy of 
environmental information, and (7) effects an air and water quality. 

All of the written and oral comments on the Sale 97 DEIS were reviewed, and 
responses were prepared for approximately 475 comments. Where comments 
warranted changes or presented new, substantive information, the text of the 
EIS was revised accordingly; reference to the revised sections is made in the 
responses to the specific comments. 

The following substantial changes were made to the text: 

(1) the leasing history section was revised to reflect the current 
status of Federal and State of Alaska oil and gas leases in the 
Beaufort Sea; 

(2) the exploration scenario was revised to reflect a reduction in the 
number of exploration wells expected to be drilled as a result of 
Sale 97; 

(3) the development and production scenario was revised to allow for a 
longer period of time, about 12 to 13 years, between the lease sale 
and the start of production; 

(4) information on the fishes of the Beaufort Sea that became available 
after publication of the DEIS was added to the description of fishes 
in Section III.B.2; 

(5) additional information was added to the description of community 
subsistence patterns in Section III.C.3.b; 

( 6 )  the description of the water quality, Section III.D.5, was expanded; 



(7) additional information on the potential effects of petroleum exploi- 
tation on subsistence-harvest patterns was added to Section 
IV.B.9.a; and 

(8) the effects of oil spills on water quality were revised. 

B. Letters, Comments, and Responses 

The following section presents a reproduction of all letters received during 
the DEIS comment period. Specific comments in each letter are bracketed and 
numbered. The MMS responses to the specific comments follow each letter. 

Letter 
Number comment er 

Federal Agencies 
Executive Branch--De~artments 

Department of the Interior 
Bureau of Indian Affairs 
Fish and Wildlife Service 
Geological Survey 

Department of State 
Bureau of Oceans and International Environmental 
and Scientific Affairs 

Inde~endent Establishments 
Environmental Protection Agency 

Boards, Committees, and Commissions 
Marine Mammal Commission 

State and Local Governments 
State of Alaska 

Office of the Governor 
North Slope Borough 
City of Nuiqsut 

Petroleum Companies and Related Associations 
Alaska Oil and Gas Association 
Amoco Production Company 
ARC0 Oil and Gas Company 
Chevron U.S.A. Inc. 
Exxon Company, U.S.A. 
Marathon Oil Company 
National Ocean Industries Association (No responses 
required) 

Shell Western E & P Inc. 
Standard Alaska Production Company 
Texaco USA 
Union Oil Company of California 



Environmental Groups 
Greenpeace U.S.A. 

Other Signatories 
Alaska Center for the Environment 
Alaska Friends of the Earth 
Alaska Wildlife Alliance 
American Wildlife Alliance 
Northern Alaska Environmental Center 
Sierra Club 
The Wilderness Society 
Trustees for Alaska 

Private Development Organization 
Resource Development Council for Alaska, Inc. 

(No responses required) 



DATE December 10, 1986 

REP-- I0 
A-or Area D i r e c t o r ,  Juneau Aqea 

UNITED STATES GOVERNMENT . 
memorandum 1. 

BURE&U OF INDIAN AFFAIRS Regional D i r ec to r  
JUNFAU AREA OFFICE Minerals  Management Se rv i ce  

Parre Two 

suUEcr Draft Environmental Impact Statement f o r  t he  Proposed 1988 Outer Con t inen t a l  
Shel f  S a l e  97 i n  t he  Beaufor t  Sea 

 regional D i r e c t o r ,  Minera ls  Management Se rv i ce ,  Alaska Region 

( D )  Cance l l a t i on ,  de lay  and d e f e r r a l  op t ions  can reduce environmental 
e f f e c t s ;  however, the  p re f e r r ed  a l t e r n a t i v e  excludes  a l l  t he se  op t ions .  I 
(E) P o t e n t i a l  f o r  permanent d i s r u p t i o n  of  ha rves t  of bowhead whales 

The Bureau af Ind i an  A f f a i r s  has  reviewed t h e  DEIS f o r  s a l e  97 and would l i k e  
t o  o f f e r  the  fo l l owing  comments. 

r e s u l t i n g  i n  i r r e v e r s i b l e  o r  i r r e t r i e v a b l e  l o s s  t o  I n u p i a t  c u l t u r a l  and s o c i a l  

1 va lues  i s  g r e a t e s t  i n  t he  proposed alternative ( s e e  pnge IV-K-I). 

The comprehensive document provides  a  va s t  amount o f  d e t a i l e d  i n fo rma t ion ,  s o  
much i n  f a c t  t h a t  o rgan i za t i on  could be improved t o  enhance t r a c k i n g  t h e  
i s s u e s  through t h e  range of a l t e r n a t l v e s .  We sugges t  t h a t  c e r t a i n  key 
e lements  of t h e  DEIS be g iven bold  type ,  e i t h e r  moved t o  t he  c e n t e r  of t h e  
page o r  extreme lef t -hand margin and given adequate  spac ing  t o  h i g h l i g h t  
these .  For example, t he  heading on ~ a b f e  11-C-I , page IV-B-26 "3. E f f e c t s  
on Marine and Coas t a l  Birds"  is  hidden between (5 )  Conclusions and a . E f f e c t s  
of  t he  Proposal .  

The same is t r u e  of marine mammals, e t c . ,  on IV-B-74 and ca r ibou  on IV-B-36. 
Since  t h e s e  r e s o u r c e s  a r e  of  very  h igh  i n t e r e s t  and were a s soc i a t ed  wi th  t h e  
primary i s s u e ,  they should be highlighted b e t t e r  w i th in  t he  o r g a n i z a t i o n  of  
t h e  document. 

I t  may be h e l p f u l  t o  i nc lude  the  t a b l e  of c o n t e n t s  f o r  each s e c t l o n  a t  t he  
s t a r t  o f  each s e c t i o n  t o  s ave  t h e  r eade r  of  c o n s t a n t l y  having t o  r e f e r  t o  t h i s  
i n  the  f i r s t  10  pages. J 
I n  t he  summary, ~t should be s t a t e d  t he  proposed l e a s e  s a l e  would add ano the r  
011 and g a s  s a l e  t o  a  list o f  over  20 o i l  and gas  development p r o j e c t s  now 1-2 planned o r  ongolng on t he  North Slope. I t  should a l s o  be s t a t e d  how long 
l e a s e  s a l e  97 would be i n  e f f e c t ,  l . e . ,  1988 - 1998 o r  whatever 1s c o r r e c t .  I 
The t a b l e s  and maps were very  p ro fe s s iona l  and h e l p f u l  i n  unders tanding t h e  
proposal  Table  IV-A-7 and g raph ic s  3 ,  4 ,  5, and 6 a r e  among t h e  f i n e s t  
examples. 

I n  cons ide r ing  t h e  a l t e r n a t l v e s  eva lua t ed  and t h e  proposal  f o r  a l t e r n a t i v e  I ,  
t h e  Bureau recommends t h a t  an  a l t e r n a t i v e  combining a l t e r n a t i v e s  IV and V wl th  
t h e  Barrow and Kaktovik d e f e r r a l  a r e a s  be considered.  1 
This  recommendation by t h e  Bureau i s  based on: 

(A) The p r o b a b i l i t y  of  o i l  s p i l l s .  

(B) P o t e n t i a l  e f f e c t s  t o  subs i s t ence  r e sou rces  and use s  t h a t  could  be 
avoided i n  d e f e r r a l  a r e a s ,  e s p e c i a l l y  around Barrow and Kaktovik. I 
(C) Subs i s t ence  h a r v e s t  p a t t e r n s  a r e  more a p t  t o  be a f f e c t e d  i n  
implementa t ion o f  t he  proposed a l t e r n a t i v e .  

I 
REGEIWED 

OEC 15 1986 

R~:JT>REC~~UP ALtsta ocs 
b~rkNm.mnml -  WIC. 
'o'%fA18iCRAGE, AUSM 
C T  JUT*" o,., 

(F )  The Barrow and Kaktovik d e f e r r a l s  were suppor ted  by n e a r l y  a l l  p e r t i n e n t  
p a r t i e s  du r ing  scoping.  

( G )  678 of a l l  pub l i c  testimony was subs i s t ence  r e l a t e d  ( s e e  Table 111-C-7) J - 
The conc lus ions  f o r  E f f ec t s  on Subs i s t ence  Harvest P a t t e r n s  (page IV-E-8) and 
(IV-F-7) a r e  based on a  region-wide a n a l y s i s  and do no t  acknowledge p o t e n t i a l  I 
seve re  l o c a l i z e d  e f f e c t s  on subs i s t ence  uses .  This  conc lus ion  is 
c o n t r a d i c t o r y  t o  the  informat ion given on IV-L-9 where i t  i s  s t a t e d  t he re  may 
be a  s i g n i f i c a n t  r e s t r i c t i o n  of subs i s t ence  u s e s  f o r  t h e  communities. For  
t h i s  r ea son ,  we do not  concur with Table IV-L-5. -J 

The Bureau recognizes  t he  magnitude and d i f f i c u l t y  i n  producing such a  
comprehensive document and commends Minera ls  Management Se rv i ce  f o r  t h e  
i n fo rma t ion  presented.  

Thank you f o r  t h e  oppor tun i ty  t o  eva lua t e  and comment on t h i s  document. 

Jake  Lestenkof 

i 



Response 1-1 

The format used in this EIS is the same standardized format used in past 
Alaska OCS Region EIS's. To assist the reader, an inclusive table of contents 
(TOC) has been included at the beginning of each major section; and, because 
of the variety of information presented in the EIS, the document has been 
divided into many subsections, as noted in each section's TOC. 

Response 1-2 

The suggested additions to the summary have been considered but are not deemed 
necessary because the information is already summarized in Tables 1V-A-7 and 
11-A-1. 

Response 1-3 

The Secretary of the Interior has the option of deferring from the Sale 97 
proposal area any or all of the deferral areas analyzed in the FEIS or areas 
proposed after consultation with the Governor of Alaska, pursuant to Section 
19 the OCSLA, as amended, 

Response 1-4 

Effects on subsistence local harvests are of the utmost importance and, 
wherever possible, this analysis focuses on local effects. For example, this 
EIS finds that a MAJOR subsistence effect is expected at Wainwright. This 
finding is based primarily on the possible effects to local subsistence 
harvests of a pipeline landfall at Point Belcher. The Point Belcher area is 
only a small part of Wainwright's entire subsistence-use area, but it is an 
important part of it. MMS acknowledges the concern regarding potential severe 
localized effects on subsistence uses. It is not too hard to focus on local 
subsistence effects when the causal agent can be placed in a specific locale. 
However, such a focus is more difficult when, for example, one considers noise 
and traffic disturbances associated with exploration units; since this EIS is 
for a lease sale, exploration plans have not yet been developed. In the case 
of noise, as in the case of oil spills, predictive tools such as the scenario 
and the OSRA analysis are used to make the discussion of subsistence effects 
as locally specific as possible. 

A summary of the potential effects that petroleum exploitation might have on 
the subsistence-harvest patterns of Barrow-Atqasuk, Kaktovik. Nuiqsut, and 
Wainwright has been added to the conclusions for each of the deferral alterna- 
tives: Sections IV.E.9, F.9, and G.9. The addition of the community-specific 
effects acknowledges the potential effects petroleum exploration and develop- 
ment and production might have on local subsistence uses. Equal consideration 
is given to all communities in the analysis of subsistence-harvest patterns. 
Sections IV.B.9(2) and (3) have been amended to include more discussion of 
local effects on subsistence uses in each community. 



IN REPLY REFER TO: 

C lited States Department of the Interior 

FISH AND WILDLIFE SERVICE 

FAIRBANKS FISH AND WILDLIFE FSHANCEMENT OFFICE 
ECOLOGICAL SERVICES~WDANGERED SPECIES BRANCH 

Room 222, Federal Building, Box 20 
101 12th Avenue 

Fairbanks, Alaska 99701-6267 
January 5 ,  1987 

Regional Director, Alaska OCS Region 
Minerals Ma~lagement Service 
Attention: Dick Roberts 
949 East 36th Avenue, Room 110 
Anchorage, Alaska 99508-4302 

Re: Beaufort Sea Sale 97 DEIS 

Dear Mr. Roberts: 

We have reviewed the draft Environmental Impact Statement (DEIs) for 
the Beaufort Sea Lease Sale 97, proposed for January 1988. In 
general, we found the information presented to be comprehensive, 
well prepared, and thorough. However, we noted a few significant 
deficiencies, Ghich are outlined in the following comments. 

A major problem with the Sale 97 DEIS is the size of the 
geographical area covered in one assessment. The result is that the 
significance of potential severe environmental impacts on a local 
level is diluted by being considered in the context of broad 
regional evaluations. One way this problem surfaces is shown in the 
summary of effects for the proposal and deferral alternatives (Table 
S-1). This summary shows little significant difference in 

We are very concerned about the predicted MAJOR cumulative impacts 
to fish in all alternatives, MODEZATE impacts to marine and coastal 
birds in all alternatives, MODERATE cumulative impacts to Bowhead 
and Gray whales in all alternatives, MODERATE cumulative impacts to 

sociocultural eystems and subsistence in all alternatives, and 
MODERATE cumulative impacts to water quality in all alternatives. 

caribou in all alternatives, MAJOR cumulative impacts to North Slope 

7 

Since Alternative I1 (no sale) has been omitted from Table S-1, 
there is no indication of whether the cumulative effects, which 
appear to be identical for all alternatives, would also be the same 2-2 
under the "no sale" alternative. For example, are cumulative 
effects on fish expected to be major, regardless of whether this 
sale is held? 

In the "Description of the Affected Environment", v7e are 
particularly concerned by the very minimal attention to marine and 
coastal birds. The discussion is superficial and overly 
generalized, with over 150 species and thousands of individuals 

1 
included in generic statements about "birds". The only species 
mentioned by name are in paragraph 1 on p. 111-23. The four species 
listed here could be considered the most common in marine habitats, 
except that rednecked phalaropes are more common than red 
phalaropes in the eastern Beaufort area. However, it should be 
emphasized that many additional species that are more common in 
coastal wetlands could be potentially affected by this lease sale. 2-3 
At least the more common and the more sensitive of these other 
species should be addressed specifically in the discussion; the 
reviewer should be informed of the more common species (of ducks, 
geese, and swans) which are being referred to by the general 
statements about "waterfowl", and the more common species (of 
sandpipers, plovers, and phalaropes) which are being referred to by 
the general statements about "shorebirds". Some important species 
groups, such as loons and passerines, are totally absent from this 
discussion. Th4 incorporation by reference of the information in 
the Sale 87 FEIS does not greatly improve the discussion, since that 
information is outdated and also extremely generalized. - 
It would be appropriate to identify unique species having limited 
localized breeding distributions, such as the snow goose colony on 
Howe Island and the yellorbilled loon nesting population in 
Colville delta. The importance of the Teshekpuk Lake area to 
molting brant and other waterfowl is also worthy of attention. 

The oil spill risk analysis indicates that the chance for an oil 
spill of 1,000 bbl or greater to occcur and contact land within 10 
days is almost a certainty (77% during open water season and 90% 
during winter; Table IV-A-5). Yet the potential effects of oil 
spills on marine and coastal birds are judged to be only MODERATE, 
because "the death of several thousand oldsquaw.. . or other abundant 
species would not have major regional effects on regional 
populations of those species, because natural recruitment within 
abundant species populations such as oldsquaw would probably 
such losses in one or two generationsm(p. IV-B-28 first para.). 
We believe the emphasis on oldsquaw as a basis to assess severity of 
oil spill impacts to be inappropriate. While this species is by far 
the most abundant marine bird species in the Beaufort Sea and is 
widely distributed, conclusions drawn about oil spill effects on 
oldsquaw are not necessarily applicable to other species, some of 
which have much more limited populations and distributions, or more 
critical or narrow habitat requirements that would render them more 
vulnerable to oil spill effects. 



Although "bird species with low regional populations ... are not 
likely to suffer high mortality due to an oil spill in the Beaufort 
Sea" (p. IV-B-31), the fact that fewer birds would be killed would 
not necessarily mean that the impact would be insignificant. For 
example, the Howe Island snow goose colony consists of only 40-50 
nesting pairs; however, loss of these birds would eliminate the only 
nesting colony in the U.S. Likewise, an oil spill contacting a 
single barrier island (Cross, Pole, Egg, or Thetis) could eliminate 2-6 
20-301 of the season's production of common eiders for the region. 
Also, an oil spill contacting a shoreline when birds are 
concentrated there during fall migration has the potential for 
affecting much more than a localized population of birds, since the 
entire arctic population of some species may pass through an area 
within a period of a few days or weeks. For these reasons, we 
believe that there is potential for MAJOR impact to some species of 
birds from the Sale 97 lease offering. 1 
Another major deficiency in the Sale 97 DEIS is in the treatment of 
onshore impacts. Figure IV-1 shows the hypothetical offshore 
transportation routes used in the effects assessment, but we can 2-7 
find no figure illustrating the proposed onshore transportation 
routes. It would be appropriate to include such a figure in the 
EIS. While we find the treatment of potential offshore effects of 
development of this lease sale to be fairly thorough, the 
discussions of onshore effects appear somewhat incomplete. For 
example, the potential effects of a network of pipelines and roads 
running east-west across the entire Korth Slope coastal plain on 
caribou herds could certainly be more than MINOR, since portions of 
the migration routes of all four major arctic herds would be 3 2-8 affected. Conclusions drawn from studies of the Trans-Alaska 
Pipeline (TAP) and Prudhoe Bay may not be applicable to other areas 
and other herds on the North Slope. Likewise, depending on the 
routing of these roads and pipelines, the direct and indirect 
effects on migratory birds and fish and their habitats could be 
significant. We also wonder if it is realistic to assume that such 
a road network would remain pe~nently closed to public access. 

The assumption that the infrastructure at Prudhoe Bay will be used 
to support major construction and operation activities for the 
development, production, and transportation of crude oil across the 
entire North Slope seems very speculative and even somewhat ] 2-9 
unrealistic. The impacts associated with support camps and gravel 
sources necessary for the construction of several hundred kilometers 
of onshore pipeline and associated roads and other support 
facilities do not appear to be addressed in the DEIS. 

The Sale 97 DEIS does not address potential impacts on the Arctic 
National Wildlife Refuge; the issue is avoided by showing undersea 
pipelines from the eastern sale area coming ashore at 
However, we can assume that if the ANWR coastal plain 
oil and gas development, any offshore development would logically 
tie into the onshore infrastructure. This probability, and the 
potential cumulative environmental effects, should be fully 
addressed in the Sale 97 EIS. 

We are pleased to see that MMS has acknowledged that the "obvious 
transportation scheme" includes transportation by offshore subsea 
pipelines (p. IV-A-3, para. 3) ;  however, before this assumption is 
used in the effects assessmcnt there should be some assurance of 
industry willingness to use subsea pipelines rather than solid-fill 
causeways. To date, industry has sho~vn considerably greater 
interest in construction of causeways than subsea pipelines. Given 2-1 
the major effects of causeways on the nearshore physical regime and 
fish migration, as summarized on p. IV-B-24, it would seem 
approprizte for MMS to enforce their preference for subsea pipelines 
by including a statement in Stipulation No. 5 (p. 11-19] prohibiting 
the construction of causeways and requiring the use of subsea 
pipelines for any offshore development resulting from this lease 
sale. 

In conclusion, we suggest that the Sale 97 EIS should include an 
alternative which would incorporate all three of the proposed 
deferral areas, and that this should be the preferred alternative. 
We believe the proposed deferrals would significantly reduce the 
major potential impacts associated with this lease sale offering, 
particularly impacts to whale migration and feeding areas, impacts 

activities and communities. These deferrals would also greatly 
reduce the potential onshore impacts by reducing the potential 
road/pipeline network from 550 km traversing the entire arctic 
coastal plain, to about 70 km. The Kaktovik deferral would also 
minimize the vulnerability of the ANWR shorelines (and associated 

I 
to the seabird feeding area near Barrow, and impacts on 

fish and wildlife species) to the risk from the predicted oil spills 
from offshore wells and subsea pipelines. 

separate lease sale and EIS. The Sale 97 DEIS focuses heavily on 
the resources and impacts in the Beaufort Sea area, and does not 

Also, the potential effects of the major onshore construction 
activity associated with the pipeline that would be required for 

DEIS. 

We have the following additional specific comments: 

p. 11-20: ITL No. 1 
It should be noted that North Slope weather frequently prevents 
total compliance with flight altitude limitations suggested in this 
ITL due to over-riding safety considerations. Thus it is unlikely 2-14 
that the level of aircraft disturbance would be reduced to 
NEGLIGIBLE by this ITL. 1 
p. 11-22: ITL No. 2 
We suggest that the Colville River delta be included in the list of 
areas of special biological sensitivity, because of its importance 
to nesting and ataging waterfowl, to anadromous fish, and to 
subsistence uses. Also, we would suggest including Cross, Pole, 

] 



Egg, and Thetis 1slands;as these four islands support 70% of the 
common eiders nesting on barrier islands between the Colville and 
Canning Rivers (USFWS data). 

Additional ITL's 

J 
We suggest that it would be appropriate to inform potential lessees 
of the land status of the Arctic National Wildlife Refuge which is 
adjacent to part of this lease sale area. A portion of the ANWR 
coastal plain (west of the Aichilik River) is currently designated 
as Wilderness. There is the potential that the remainder of the 
ANWR coastal plain could be designated as Wilderness, depending on 
the outcome of the decision by Congress on the 1002 area. If so, 
lessees should be aware that such designation would preclude any 
construction of onshore facilities in this area to support 
development. 

There is also potential that the 1002 area will be opened to oil and 
gas leasing by Congressional action. In this case, lessees should 
be aware that onshore support facilities would be subject to 
stipulations developed in conjunction with the 1002 actions. (See 
pp. 145-147 of the draft ANWR Coastal Plain Resource Assessment, 
report to Congress (USDI 1986) for proposed stipulations for the 
1002 area.) 

p. 111-14 
Locations of benthic macrophyte communities other than the 
Stefansson Sound Boulder Patch are not identified. The extreme 
scarcity as well as the high productivity of benthic macrophyte 
communities in the Beaufort Sea warrants their thorough 

1 j 
investigation, delineation, and protection, even though none may be 
as extensive as the Boulder Patch of Stefansson Sound. 

P. 111-23: para. 3, sentence 2; para. 5, last sentence: 
The Canning River delta should be included in these lists of 
important bird nesting and fall concentration areas. 

] 2-18 

Graphic 3 

delta. Relatively high densities of nesting swans 
the Prudhoe Bay area (between Colville and Sag Rivers), the Smith 
Bay area, and around Dease Inlet. Also, because of the high nesting 
densities of many bird species on the Canning River delta, it should 
probably be shown as a "high sensitivity area". 

Graphic 4 
More recent data on polar bear denning habitat for the North Slope 
should be available that could be included on this map. (See 
attached map of polar bear denning areas on A m . )  

Graphic 5 
Since most of the "summer movement" arrows point away from the 1 2-21 
coast, this map does not indicate the importance of coastal areas as 

I insect relief habitat for caribou. It is stated on p. 111-31, para. I 
3, that "during the post-calving period in July and August, caribou 
generally attain their highest degree of aggregation ... cowlcalf 
groups are most sensitive to human disturbance during this period." 
Thus it would seem appropriate to show these post-calving 
aggregation areas, in addition to the calving areas, on graphic 5. 

Graphic 6 

Beaufort Sea (52) is now scheduled for 1989; North Slope Foothills 

1 
This map is inaccurate, and should be updated to reflect the current 
State of Alaska 5year plan for proposed lease sales. Specificall.y, 

(57) is now scheduled for 1990; and Icy Cape (53). Offshore Icy Cape 2-22 
(58), Point Franklin (601, and White Hills (61) have been eliminated 
from the current 5year leasing schedule. Also, the Prudhoe Bay 
Uplands (51) lease area is not as shown on the map, as only the 
northern half is currently being offered. 

p. IV-B-2 and B-3 

Stefansson Sound, and does not consider the probability of 
contacting other known kelp communities. 

p.IV-B-32: para. 5 

1 
The discussion of potential oil spill effects on macrophytes focuses 
on the probability of an oil spill contacting the Boulder Patch of 2-23 1 
The loss of "thousands or tens of thousands of birds... as a result 
of oil spills over the life of these projects" might not result in a 
significant decline in the oldsquaw population, but could result in 
MAJOR impacts to other species. Other species besides those 
mentioned which would be likely to suffer high mortality rates from 
an oil spill would be: Pacific, red-throated, and yellow-billed 
loons (which feed in coastal lagoons throughout the breeding I 2-24 
season); glaucous gulls and arctic terns (which nest on barrier 
islands); Ross' gull (during fall migration at Pt. Barrow); red and 
red-necked phalaropes, dunlin, and sanderling (most common shorebird 
migrants on barrier islands in August and September); and other 
species of eiders and scoters (which are included in the term "sea 
ducks"). 

p. IV-B-65: para. 3 
We believe that considerably more than 10 km of pipeline would be 2-25 
needed to connect Bullen Point to TAP, since the distance is at 
least 50 km. Please clarify. 

p. IV-B-65 and 66 

1 
1 

Please clarify the discrepancy between the total amounts of onshore 
pipeline indicated in these paragraphs, with the total given in 
Table 11-A-1: 

a)Bullen Pt. to TAP: 10 km (correct to 50 km, see above) 
b)Oliktok Pt. to TAP: 20 km 
c)Pt. Belcher to TAP: 480 km (Pt. Belcher to NPRA: 140km) 

Total: 550 km 
Total given in Table 11-A-1: 160 km for Sale 97 (360 km total for 
Beaufort Sea). 



We appreciate the opportunity to comment on the DEIS for the OCS 
Sale 97 Lease Sale. If you have any questions regarding these 
comments, please contact Kate Moitoret at 456-0209. 

cc: Chief, ES. W S ,  Washington, D.C. 
BEC, FWS, Washington, D.C. 
Glenn Elison. Refuge Manager, ANWR, Fairbanks, 
Ann Rappoport, USRJS, Anchorage 
Ron Morris, N?FS, Anchorage 
Rich Sumer, EPA, Anchorage 
Jim Siedl, INS, Anchorage 
John Warren, DObG, Anchorage 
Warren Matumeak, NSB, Barrow 
Jan Sorice, DGC, Fairbanks 
A1 ott, ADFLG, Fairbanks 
Paul Bateman, ADEC, Fairbanks 
Larry Dietrick, N. Slope Dist. Office, ADEC, Fairbanks 
Rick Smith, ADLWn, Fairbanks 



Response 2-1 

The FEIS for Sale 97 has been written to address the possible environmental 
effects from oil exploration and development and production that may occur 
anywhere in an area covering approximately 21.2 million acres. Because the 
location of potential petroleum reservoirs and hence the exploration and 
development and production facilities and activities are unknown, the effects 
of the proposed lease sale are evaluated for an area selected by the Secretary 
of the Interior for further study and environmental analysis, Section I.A.4, 
and for adjacent areas that might be affected by activities associated with 
the proposed sale. Also, the effects at specific locations are more appropri- 
ately addressed when exploration and development and production plans are 
submitted in accordance with 30 CFR 250.34 for public comment and MMS approval. 

A previous FEIS, for Sale 87, analyzed the potential effects on the biological 
resources, sociocultural systems, end physical regimes from possible 
petroleum-exploitation activities in a proposed lease-sale area covering 
approximately 17.2 million acres; Sale 87 was the third OCS oil and gas lease 
sale in the Beaufort Sea (formerly Diapir Field) Planning Area. 

The specific effects on the biological resources, sociocultural systems, and 
physical regimes of removing each of the deferral areas from the Sale 97 area 
are not discounted; they are analyzed in Sections IV.E, F, and G. Although 
some of the effects of the lease sale may be reduced in those areas within and 
adjacent to the deferral areas, the regional effects may not change because 
(1) the differences in the petroleum-resource estimates for each of the 
alternatives are not great enough to change the hypothetical scenario condi- 
tions and (2) the definitions assumed in effects assessment, Table S-2, are 
rather general. 

The analyses of the potential effects for the proposal and for each of the 
deferral alternatives are based on hypothetical conditions as described in the 
exploration and development and production scenarios for the proposal, 
Sections II.A.l through 4, and for the deferral alternatives, Section II.A.6. 
These conditions are, in turn, based on the mean-case petroleum-resource 
estimates for the proposed sale area (Table 11-A-1 and Appendix G--Table G-2) 
and for each deferral alternative (Table 11-A-2 and Appendix G--Tables G-5, 6, 
and 7). Each alternative sale-area configuration is formed by deleting a 
deferral area from the proposed Sale 97 area. 

These deferral areas are selected on the basis of information obtained during 
the scoping process, Section I.A.5, and not on potential petroleum resources. 
Estimates of the petroleum resources for each of the deletion alternatives are 
obtained after the deferral areas have been determined; and, until exploration 
and delineation wells are drilled, these resource estimates remain very 
speculative. 

If the differences in the petroleum estimates for the proposal and each of the 
deferral alternatives are not great enough to significantly change the hypo- 
thetical scenario conditions, then the overall effects of petroleum exploita- 
tion on an entire regional resource, system, or regime are expected to be 
about the same, at least as interpreted by the deiinitions assumed for effects 

assessment--Table S-2. Tables 11-C-1 and S-1 are summaries of the most likely 
regional effects on the biological resources, sociocultural systems, or 
physical regimes for the proposal and each of the deferral alternatives. 

Response 2-2 

Table S-1 is a summary of the effects for those alternatives that provide for 
some variation in the size of the area offered for leasing and, potentially, 
in the amount of oil estimated to be present; these are Alternatives I, IV, V, 
and VI. If there is no lease sale, any environmental effects would be asso- 
ciated with other activities that, as noted in Table IV-A-7, are considered in 
Section IV.C, No Lease Sale Alternative, and in the cumulative-effects assess- 
ment. 

Response 2-3 

The description of marine and coastal birds in Section III.B.2 discusses and 
lists those species of birds most common in the sale area whose populations 
could be affected by the proposed action. 0ther.key sensitive species such as 
snow geese and Pacific brant that may be affected primarily by other oil- 
development projects are discussed in the cumulative analysis and were listed 
in the 87 FEIS, which was summarized and incorporated by reference. Other 
common and abundant species of seabirds, waterfowl, and shorebirds--including 
northern (red-necked) phalarope--that occur along the coast of the Sale 97 
area are listed and discussed in the Sale 87 FEIS, which was incorporated by 
reference. Some species groups such as loons and passerines are absent from 
the Section III.B.2 discussion because these species' populations are very 
unlikely to be affected by the proposed action. The Sale 87 FEIS description 
of marine and coastal birds along the coast of the Beaufort Sea and on the 
Arctic coastal plain is not outdated; the bird species populations described 
in the Sale 87 EIS and the information on distribution of these species in the 
planning area has not changed since the Sale 87 FEIS was published. 

Response 2-4 

The Howe Island snow goose colony represents a minor snow goose colony rather 
than a unique population; the majority of the snow geese nest on Banks Island 
and Wrangel Island. Bird colonies including the Howe Island colony have been 
identified on Graphic 3. Teshekpuk Lake and the Colville Delta were identi- 
fied in the text as very important nesting habitats for waterfowl. The 
importance of chese two areas to Pacific brant and the yellow-billed loon has 
been added to the text, Section 111.3. 

Response 2-5 

With reference to Tables IV-A-5 and IV-A-6, the 77-percent and 90-percent 
probabilities that one or more oil spills would occur and contact land within 
10 days are for the cumulative case--they are not for the proposal alone, 
which has a 23-percent and 32-percent chance of such contact. Because 
oldsquaw are by far the most abundant species in the nearshore environment, 
they are the species that could suffer the highest losses due to an oil spill. 
Although other species, such as loons, could contact a potential oil spill and 



die, very few individuals of such species would be involved because of their 
low abundance in the marine environment. The consequent losses would be 
insignificant to the populations. 

Also, the text in Section IV.B.3.a(l)(b) has been revised in partial response 
to this comment. 

Response 2-6 

Bird species with low local subpopulations such as the commenter's example-- 
snow geese--are likely to suffer insignificant loss due to an oil spill. The 
snow geese of Howe Island are not a discrete population; they interbreed with 
the Banks Island population in Canada and the Soviet population on Wrangel 
Island. Thus, recruitment from these areas can replace lost snow geese within 
one generation, and the population effect would be MINOR. Additionally, snow 
geese do not frequent the marine environment but rather use the tundra habi- 
tats and saltmarshes, where they are far less likely to come in contact with 
oil. The chance of oil spills contacting coastal habitats near Howe Island is 
less than 10 percent. Thus, snow geese would not be expected to suffer any 
population-level effect (MODERATE or MAJOR) from the proposal alone. 

Species with low or limited regional populations such as the yellow-billed 
loon are very likely to suffer the loss of no more than a few individual birds 
as a result of oil spills associated with the proposal. Such an effect 
probably would be insignificant to the population. If an oil spill contacted 
Thetis, Cross, Pole, or Egg Islands, the effect on common eiders would not 
represent 20 to 30 percent of the season's production of common eiders for the 
region because the majority of the common eiders nest on the mainland--only a 
small portion of the regional population nests on the barrier islands. An oil 
spill associated with the proposal is likely to contact only one lagoon system 
along the coast, not to contact the entire fall-migration population of any 
waterfowl or shorebird species; see Section IV.B.3(l)(b). 

Response 2-7 

The hypothetical offshore- and onshore-pipeline routes are discussed in 
Section II.A.4. The hypothetical onshore-pipeline routes across the southern 
part of NPR-A are shown in Graphic 6 and Oliktok Point in Appendix B, Figure 
8-2. 

Response 2-8 

The potential effects on caribou of a cumulative network of pipelines and 
roads across the North Slope is considered in the analysis of cumulative 
effects, Section IV.B.6.b. The conclusion is that cumulative roads and 
pipelines could have MODERATE effects on caribou-herd distribution. The 
analysis of the proposal and the cumulative analysis considers the fact that 
roads associated with potential development might be open to the public and 
that this public access could lead to overharvest of the caribou herds. 
Information on the effects of TAP and Prudhoe Bay development on caribou is 
the best information available for assessing the effects of development on 
other caribou herds. There is no evidence to indicate that effects on other 
herds would be different. 

? 

Response 2-9 

The scenarios for oil exploration, development and production, and transporta- 
tion are speculative. They are based on an estimated level of activities and 
scheduling of events associated with an estimated resource. Prudhoe Bay is 
the only place along the Alaskan Beaufort Sea coast that has port facilities 
and a road connecting it to other highways in Alaska, and it is located about 
midway along the Alaskan Beaufort Sea coast. Additionally, equipment and 
supplies can be hauled to the Beaufort Sea on marine vessels that can anchor 
at or near offshore or onshore construction sites. Given these conditions, it 
seems reasonable, at least for the present, to assume that Prudhoe Bay will be 
used to support major construction and operation activities that might occur 
as a result of Sale 97. 

The general potential effects on tundra-habitat alteration and destruction 
that might result from onshore-construction activities associated with Sale 97 
oil. exploitation are in Sections IV.B.3 a(4) and (5) and IV.B.3.b(3) and (4) 
for birds and Sections IV.B.6.b(2) and (3) for caribou. Because the locations 
of both onshore and offshore facilities are unknown, site-specific information 
regarding possible affected terrestrial areas are more appropriately addressed 
in those environmental documents that might be required for onshore projects. 

Response 2-10 

As noted in Section I.B.l.b, laws, regulations, and orders that provide 
mitigation are considered part of the proposal. Under ANILCA, production of 
oil and gas from ANWR is prohibited and no leasing or other development 
leading to production of oil and gas from the range shall be undertaken until 
authorized by an Act of Congress; this prohibition is noted in Table IV-A-7. 
Because of this prohibition, it was assumed that any oil produced from Federal 
offshore leases north of ANWR would be transported via a marine pipeline at 
least as far as Bullen Point. 

However, potential effects of Sale 97 on ANWR are addressed in Sections 
IV.B.3. Marine and Coastal Birds, and IV.B.6, Caribou. The possible tie-in of 
an offshore pipeline from Sale 97 to onshore infrastructure associated with 
potential ANWR oil development is considered in the referenced section on 
caribou. Also discussed in this section are the cumulative effects of an OCS 
and ANWR pipeline. 

Response 2-11 

Stipulations are prepared to mitigate potential adverse effects where no other 
laws, regulations, or orders are in place to provide such mitigation. In the 
case of causeways, a stipulation is deemed inappropriate because regulations 
are in place to potentially mitigate adverse effects. The construction of 
causeways is regulated by a permitting process administered by the U.S. Army 
COE under provisions of Section 404 of the Clean Water Act. Under this 
process, an environmental assessment would be made of several site- and 
design-specific alternatives that would allow the most environmentally- 
preferred alternative to be identified. Mitigating measures also could be 
required during this process. 



Stipulation No. 5--Transportation of Hydrocarbons--sets forth criteria that 
must be fulfilled before subsea pipelines can be required. 

Also, see Response 21-41. 

Response 2-12 

The Secretary of the Interior has the option of deferring from the Sale 97 
proposal area any or all of the deferral areas analyzed in the FEIS or areas 
proposed after consultation with the Governor of Alaska, pursuant to Section 
19 of the OCSLA, as amended. 

Response 2-13 

The Chukchi Deferral Area was also part of the area analyzed in the EIS for 
Sale 87--the third OCS oil and gas lease sale in the Beaufort Sea (formerly 
Diapir Field) Planning Area. The Sale 87 EIS analyzed the potential effects 
on the environment from petroleum exploitation. 

The focus of the EIS on the resources and etfects in the Beaufort Sea is 
appropriate. Approximately 800.000 hectares have been leased in the Beaufort 
Sea part of the Beaufort Sea Planning Area; none of the bl.ocks in the Chukchi 
Sea part of the planning area have been offered for lease. Thus, leasing is 
anticipated to continue in the Beaufort Sea, but interest in the Chukchi Sea 
part of the planning area is an unknown factor. Additionally, (1) petroleum- 
exploitation activities in the Beaufort Sea could potentially affect many more 
resources and systems than in the Chukchi Sea and (2) the possible effects of 
petroleum activities on any resources of the Beaufort Sea would be essentially 
similar for the same resources in the Chukchi Sea. 

The general effects of construction for an onshore pipeline that originates in 
the vicinity of Point Belcher are analyzed in the noise and disturbance and 
construction-activities d'iscussions in Section 1V.B. Furthermore, the 
onshore-pipeline route across KPR-A from PointqBelcher to TAP Pump Station 1 
is basically the same as that analyzed in the Sale 87 FEIS. 

Although this comment contained no examples of the significant differences 
between the Beaufort and Chukchi Seas, the responses to specific comments that 
follow are assumed to address these concerns. 

Response 2-14 

The number of helicopter flights flown in direct support of Sale 97 explora- 
tion and development and production activities are discussed in Section 1I.A 
and summarized in Table 11-A-1. During the 5- to 6-year exploration period, 
an estimated 1,350 flights will be flown; this is about 1 flight per day for 
this period. During the 1- to 2-year period when development wells are being 
drilled, an estimated 1,755 flights will be flown; this is about 2 or 3 
flights per day. Because only a fraction of these flights may have to be 
flown at altitudes below 1.500 feet, it is not anticipated that the number of 
helicopter trips flown below 1,500 feet will have a measurable effect on the 
biological resources. 

Response 2-15 

ITL No. 2 has been amended to include the Colville River Delta and Cross, 
Pole. Egg, and Thetis Islands. 

Response 2-16 

MMS believes that potential lessees--many of whom testified at the ANWR Public 
Hearing in Anchorage, Alaska, on January 5, 1987--are well aware of the land 
status of ANWR; the status of ANWR is summarized in Appendix B. 

Response 2-17 

Although a specific reference had already been made in the text to note where 
the location and specifics concerning the algae could be found, the text in 
Section III.B.l.c(l)(a) has been expanded to include further details. 

Response 2-18 

Section III.B.3 has been amended to address this concern. 

Response 2-19 

In Graphic 3, tundra swan-concentration areas are shown only on ANWR because 
of the availability and accuracy of data--this species' habitats were studied 
and differentiated from other waterfowl on ANWR by Bartels and Doyle (1984) in 
the ANWR 1983 Update Report conducted by FWS. Graphic 3 also represents the 
Colville River Delta as a major concentration area for marine and coastal 
birds because cf the high densities of other waterfowl species as well as 
tundra swans that occur on the Colville Delta. The Canning River Delta is 
listed as an area of Special Biological Sensitivity in ITL No. 2. 

Response 2-20 

Most polar bears in the Sale 97 area den on the sea ice; the locations of 
their dens vary greatly from year to year depending on ice and snow condi- 
tions. The locations of land dens also vary considerably from year to year; 
consequently, showing the land locations of past dens would misrepresent the 
importance of such dens to the polar bear population. 

Response 2-21 

Summer-movement-pattern arrows on Graphic 5 point to and from the coast as 
well as along the coast. Pcstcalving-conceqtration areas are highly variable 
from day to day, let alone from year to year--the postcalving aggregations of 
caribou generally are moving and can occur anywhere on the summer range. Any 
attempt to designate site-specific caribou-aggregation locations on Graphic 5 
would misrepresent the distribution designations of the caribou herds. Only 
the calving ranges are geographically specific from year to year and can be 
meaningfully represented on Graphic 5. 



Response 2-22 

Graphic 6 has been revised to reflect the 1987 to 1991 proposed lease schedule 
of the State of Alaska. 

Response 2-23 

Potential effects to the Boulder Patch community are considered to be more 
sisnificant, based on the observations of Dunton et al., 1982. However, some 
discussion of potential effects on these other kelpjalgal assemblages has been 
added to the text in Section IV.B.l.a(l)(a). 

Response 2-24 

This concern is addressed in Response 2-5. Although Pacific, red-throated, 
and yellow-billed loons may feed in coastal lagoons or in offshore waters, 
these species do not occur in large numbers or in concentrations--very few 
individual birds of these species are likely to come in contact with oil 
spills, and MAJOR effects are very unlikely to occur. Neither are Ross's 
gulls and shorebirds such as phalaropes, dunlins, and sanderlings likely to be 
oiled by potential oil spills because they spend little time setting on the 
water in the marine environment. Thus, none of these species is likely to 
suffer high losses due to cumulative oil spills. 

Response 2-25 

The t ex t  in Sections II.A.4 and IV.B.6.a(3)(a) has been clarified. 

Response 2-26 

The assumptions for the pipelines associated with Sale 97 and previous lease 
sales are discussed in Section II.A.4. The data in Table 11-A-1 have been 
revised to reflect the corrected length of the pipeline from Bullen Point to 
TAP Pump Station 1. 

United States Department of the Interior 
GEOLOGICAL SURVEY 

RESTON. VA. 22092 

In Reply Refer To: 
WGS Mail Stop 423 

Memorandum 

To : Regional Director ,  Minerals Management Services,  
Anchorage, Alaska 

From: Assis tant  Director f o r  Engineering Geology 

Subject: Review of d r a f t  environmental statement f o r  the  proposed 1988 
OCS Oil and Gas Lease Sale  97, Beaufort Sea, Alaska 

We have reviewed the statement as  requested i n  your memorandum o f  
November 10. 

There i s  a high probabil i ty  t h a t  o i l  s p i l l e d  i n  the  Beaufort Sea w i l l  contact  
land. Also pipel ines a r e  expected t o  come ashore a t  various points. Onshore 
f a c i l i t i e s ,  including large s torage tanks wi l l  probably be necessary during 
production. We suggest t h a t  t h e  potent ial  f o r  impacts on ground-water 
resources should be considered. Oil can penetrate  the  sands and gravels  of 
the  coastal  a r e a ,  thus slowing biodegradation processes. Some components of 
crude o i l  a r e  reportedly very pers i s t en t  i n  ground water 1 ~ 2 1 .  Mitigation 
of re la ted  impacts should be addressed. 

'.-I 

;\b . James F. Devi ne 

Ouffy, J.J., Mohtadi, M.F.. and Peak, E.. 1977. Subsurface Persis tence 
of crude o i l  s p i l l e d  on land and i t s  t r anspor t  i n  ground water. 3 
American Petroleum I n s t i t u t e ,  Environmental Protect ion Agency, and 
U.S. Coast Guard Proceedings 1977 Oil S p i l l  Conference, March 8-10, 1977, 
New Orleans. Louisiana: p. 475-478. 

21 Raisbeck, J.M., and Mohtadi, M.F., 1974, The environmental impacts of 
o i l  s p i l l s  on land i n  the  Arct ic  regions: Water, Air, and Soil Pol lut ion 3 
(1974). p. 195-208. 

Copy to:  D i s t r i c t  Chief, W R D ,  Anchorage, Alaska 



Response 3-1 

Shoreline oiling and persistence of oiled shoreline are discussed in Section 
IV.A.2.b. Onshore groundwater is not at risk from Sale 97. There is a 
23-percent chance that at least one oil spill of 1,000 barrels or greater 
could occur and then contact land within 10 days during the open-water season. 
The land contacted would most likely be a narrow, meter(s)-wide strip of 
shoreline. Weathered or even fresh crude has little tendency to penetrate 
into the cold, water-saturated peats that predominate on the mainland shore 
(see Sec. IV.A.2.b). Even if a spill penetrated the seasonally thawed surface 
layer of soil, permafrost of a few-hundred-meters tllickness would still 
isolate the oil from groundwater resources. 

The possibility of groundwater pollution from leaky onshore-storage tanks 
during production is not considered because all offshore oil would be piped 
into the TAP: no large onshore-storage tanks would be built for produced oil 
from Sale 97. 

United States Department of State 4 

Bureau of Oceans and International 
Environmental and Scientz3c Affozr~ 

Washington, D. c. 20520 
January 2 3 ,  1987 

Regional Director, Alaska OCS Region 
Minerals Management Service 
949 East 36th Avenue, Room 110 
Anchorage, Alaska 99508 
Attention: Dick Roberts 

Dear Mr. Roberts: 

I regret the delay in submitting these comments on the 
Draft Environmental Impact Statement on Beaufort Sea Lease Sale 
97, but copies of the draft only became available to the 
Department of State subsequent to your January 6 closure date. 
I hope that the followinq comments will nonetheless be of value 
to MMS in preparing the final EIS. 

Although the area evaluated for possible leasing abuts the 
boundary area with Canada, and possible environmental 
activities in the lease area clearly could have environmental 
impacts on the Canadian side of the boundary area, or in areas 
beyond Canadian or U.S. jurisdiction, there is no clear 
reference in the draft to such possible impacts, as required by 
Executive Order No. 12114, dated January 4, 1979. We believe 
this order, titled "Environmental Effects Abroad of Major 
Federal Actions," should be referred to in paragraph 6 on page 
1-3 as one of the legal and administrative bases for the 
environmental review, and appropriate references should be made 
in the EIS to situations where specific actions, events or 
mitigating measures could have or could eliminate a "spillover 
effect" on the Canadian side of the border. 

For example, while there are actually some implicit 
negative findings, such as an elimination or reduction of the 
impacts of certain activities on bird or mammal habitats "east 
of Kaktovik" under Alternative V, there appears to be no 
systematic approach to the question of crossborder impacts in 
relation to key issues such as, e.g.. possible oil spills, 
under any of the analysis done in relation to the proposed 
action or the several alternatives studied. 



If the Department of Interior has concluded that the 
proposed action or alternatives will not "significantly affect 
the environment" (as defined in E.O. 12114) of Canada, thereby 4-2 
obviating the need for such assessment in the draft EIS, we 
would appreciate information about the basis for the conclusion 
and the process by which it was arrived at. In this regard, we 
understand that the Department of Interior does not have its 
own procedures for implementation of E.O. 12114, and we, in 
conjunction with the Council on Environmental Quality, would be 
pleased to assist appropriate Interior officials in Washington 

I 
concerning this matter. - 

In another aspect of this international connection, we note 
that there is no reference in the draft EIS to consultation or 
coordination with any Canadian authorities or sources in the 
scoping for or preparation of the draft EIS. Further, one 
specific place where it would have appeared that some reference 
to potential cooperation with Canada would have been 
particularly relevant is in the section on oil spill 

4-3 

contingency measures starting on page IV-A-13. That is, in 
section A.2.c.. we did not note any mention of the U.S.-Canada 
Joint Marine Pollution Contingency Plan. It would seem 
appropriate to refer to this Agreement, which extends to the 
Beaufort Sea, in the EIS. 

Another important subject in relation to which we believe 
there should be some mention of Canadian interest is the 
Porcupine Caribou Herd. There is significant discussion of the 
PCH starting on page IV-B-13, but no reference that we 
discerned concerning the international nature of the Herd. 
Apropos this issue, we suggest the following be inserted in the 
section marked "conclusion", on page IV-B-68: 

1 
"The United States and Canada initialled a draft agreement 4-4 
on the conservation of the Porcupine Caribou Herd in 
December 1986. The agreement would provide for an 
International Porcupine Caribou Board to share information 
on the conservation of the herd, assist in cooperative 
conservation and planning for the herd throughout its 
range, review available data and, as necessary, make 
recommendations to the respective governments concerning 
matters which affect the herd or its habitat." 

We would also suggest referring to this language under the 

proposals, (pages IV-D-2, IV-E-6, IV-F-5 and IV-G-5). This 
appears relevant to the goals of this EIS since it provides 
information concerning concrete efforts (albeit not finalized) 

1 
sections in the paragraphs marked "caribou" for the alternative j4-. 
to minimize possible adverse environmental impacts of actions 
in the caribou habitat. 

On another issue, I would note that figure 1-1 (map showing 
the Beaufort sea planning area), following page 1-9, portrays 
blocks east of 141oE. as having been leased. Our 
understanding, as described on page 1-6, of the draft EIS, is 4-6 that no blocks have been leased in the area of dispute east of 
1410E. Instead, moaies from bids for sale 87 have been put 
in escrow. We suggest correction of the map to make it 
consistent with the section I.A. "Leasing History" outlined on 
page 1-6, and the present leasing status. 

Finally, with respect to the statements by the Yukon 

in sale 97, we suggest the following response: 

1 
Territory objecting to the inclusion of areas claimed by Canada 1 

"The United States has advised the Government of Canada by 
Diplomatic Note that it does not accept that any part of 
lease sale 97 encroaches on Canada's sovereign rights in 
international law and that it does not share the Canadian 
view that the location of the maritime boundary in the 
Beaufort Sea follows the 141 st Meridian. However, in 
recognition that there is no agreed maritime boundary and 
that part of sale 97 is subject to an overlapping claim by 
the Government of Canada, the United States has advised the 
Government of Canada that this part, like sale 87, will be 
subject to special procedures. Pursuant to these 
procedures, which are without prejudice to U.S. interests 
or a future settlement, the Department of Interior will 
place in escrow the highest acceptable bids for tracts in 
the disputed area. Such procedures do not constitute an 
acceptance or rejection of a bid for purposes of granting 
leases. " - 

Siyzfrely, 

Paul J. Glasoe 
Environmental Assessment Coordinator 

CC: CEQ - Dinah Bear 
MMS - Richard Miller 



Although the Beaufort Sea Sale 97 is a major Federal action, it does not 
qualify under Section 2-4(b) of Executive Order No. 12114 as significantly 
affecting the "environment," as defined in Section 3-4, and action doing 
"significant harm to the environment." 

The Department has complied with Section 3-5 with the preparation of this 
iocument. The EIS that is prepared for a lease sale is generic in that it 
serves the decisionmaker in deciding, among other things, whether or not to 
>old the lease sale. Until MMS receives a site-specific plan from a lessee, 
t does not have the ability to make specific findings. If, however, prior to 
m v  exploration or development and production phases or during MMS monitoring 
of any OCS activities it is determined that the environment, inrluding the 
Canadian environment, is significantly affected, an EIS will be prepared and 
procedures in Section 2-4 will be fully applied. 

The concern regarding oil spills is addressed in Reponse 21-55. 

Since the DEIS was published, there has been a joint U.S.-Canadian meeting to 
discuss Arctic fisheries and the marine mama1 and fish species of mutual 
concern. Communication has increased, and possible joint-research projects 
are being developed. Concerns regarding caribou are addressed in Response 
4-4. 

Response 4-2 

The effects on-the natural and physical resources in the proposed lease-sale 
area are expected to be MINOR, except for a possible MODERATE effect on marine 
and coastal birds. The area outside the lease sale would not exceed these 
effect levels and in most cases would be either MINOR or NEGLIGIBLE. The net 
transport of oil spills from offshore sources moves from east to west, away 
from Canadian waters. 

Potential oil spills originating in the Canadian Beaufort Sea from Canadian 
platforms, pipelines, and tankering would be transported into the proposed 
lease area. These potential events have been considered in the cumulative- 
case analysis. 

Response 4-3 

Section IV.A.2.c has been amended to include a discussion of the Canada4.S. 
Joint Marine Contingency Plan. 

Response 4-4 

The international nature of the Porcupine caribou herd (PCH) is noted in 
Section 111.6, and calvin~ areas and movement patterns are shorn in Graphic 5. 
A brief description of the Draft International Agreement on the PCH has been 
added to Section IV.B.6.b.(5). 

Also, see Response A-38. 

Response 4-5 

Reference to the draft agreement between the U.S. and Canada on the conscrva- 
tion of the Porcupine caribou herd is not relevant to discussions of the delay 
the sale alternative in Section IV.D.6 or the deferral alternatives in 
Sections IV.E.6, F.6, and G.6. A 2-year delay in Sale 97 would not be 
expected to affect the timing of development on existing leases from Sale 87. 
Neither is deferral of additional lease sales offshore of ANWR expected to 
greatly influence ANWR exploration or development. The fact that the Porcu- 
pine caribou herd calving grounds are on a national wildlife refuge has far 
more legal protection for the caribou herd and its habitats than the ahove 
draft agreement. 

Response 4-6 

The map has been corrected to reflect the proper status of bids received in 
the contested area; see Section I.D. 

Response 4-7 

Section 1.B has been amended to include a discussion of the jurisdictional 
controversy between Canada and the United States on the Sale 97 eastern sale 
boundary. 
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RFPLY TO 
A T I N  OF !!/S 443 

U.S. ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

1200 SIXTH AVENUE 
SEATTLE. WASHINGTON 98101 

William Bettenberg, Director 
Minerals flanagement Service 
Department of the I n t e r i o r  
Washington, O.C. 20240 

Dear Hr. Bettenberg: 

The Environmental Protect ion Agency (EPA) has reviewed the  d r a f t  
Environmental Impact Statement (DEIS) For the proposed Outer Continental Shelf 
(OCS) Oil and Gas Lease Sale 97 in the Beaufort Sea. Our review was conducted 
in accordance with t h e  National Environmental Policy Act (NEPA) and our 
r e s p o n s i b i l i t i e s  under Section 309 of the Clean Air Act. 

EPA has been involved tqith t h i s  EIS f o r  over a year. We requested t o  be 
a cooperating agency in the preparation of t h i s  EIS in scoping comments 
submitted i n  March 1985. EPA and the  Minerals Management Service (MMS) agreed 
t h a t  EPA would prepare an appendix t o  the EIS deal ing with the  f a t e  and 
e f f e c t s  of exploratory phase o i l  and gas d r i l l i n g  discharges. MMS provided us 
with a preliminary d r a f t  of t h e  water qua l i ty  and a i r  qua l i ty  sect ions of the  
EIS i n  February 1986 and comments were provided on these sect ions.  Me now 
o f f e r  the  following comments on t h i s  DEIS. 

We noted several changes and improvements in  t h i s  DEIS compared t o  pas t  
ElSs f o r  l ease  s a l e s  in  the  Beaufort Sea. EPA has commented on several 
occasions in  the past  t h a t  the re  should be separate  impact de f in i t ions  f o r  
threatened and endangered species  t h a t  r e f l e c t  t h e i r  vu lnerab i l i ty  and 
s e n s i t i v i t y  t o  fu r the r  s t r e s s  and impacts. This DEIS presents new impact 
de f in i t ions  fo r  endangered species  t h a t  a r e  d i f f e r e n t  from the  impact 
de f in i t ions  fo r  other  biological resources. This DEIS has an expanded 
discussion of the  feeding re la t ionsh ips  and impacts t o  these relat ionships.  
The impact assessment sect ion considers the a v a i l a b i l i t y  of food sources t o  
predators. We noted the g rea t ly  expanded subsis tence discussion;  i t  provides 
much useful information. This EIS a l so  has a new layout;  the  t a b l e  of 
contents  a t  the beginning of each sect ion f a c i l i t a t e d  our review. 

We have several concerns t h a t  a r e  sumnarized in the paragraphs t h a t  
follow. Our concerns a r e  f u l l y  described in our attached de ta i l ed  comments. 
Most of our comnents a r e  aimed a t  improving the  data  base f o r  decision making 
on the  leasing options f o r  the proposed 21 mil l ion acre s a l e  area.  

Existing Environment 

There a r e  s ign i f i can t  data gaps with regard t o  the northern Chukchi Sea 
portion of the  s a l e  a rea ,  f i shery  resources and t h e i r  dependence on t h e  
coastal  ecosystem, the  importance of t h e  eastern Bowhead whale feeding area,  
and the e f f e c t s  of d r i l l i n g  a c t i v i t i e s  on the Bowhead whale f a l l  migration. 

We have suggested addi t ional  information t h a t  i s  needed t o  s t rengthen t h e  
ex i s t ing  environment discussion. An adequate discussion of the  biological  
resources, hab i ta t  values, and feeding re la t ionsh ips  i s  needed in order  t o  
provide an appropriate  framework upon which t o  base the analysis  of impacts 
and the  s u i t a b i l i t y  of leasing. 

Environmental Consequences 

We a r e  concerned t h a t  the  approach used t o  assess  impacts has resul ted i n  
an understatement of the  s ignif icance of  these potent ial  impacts. We bel ieve 
t h a t  the impacts a r e  understated fo r  several reasons. 

F i r s t ,  we a r e  concerned about the p o s s i b i l i t y  t h a t  several of the  
from a var ie ty  of a c t i v i t i e s  could cause a more severe o r  ser ious e f f e c t  than 
i s  ant icipated from any one effect-producing a c t i v i t y .  The DEIS provides no 
real synthesis  of the  combined e f f e c t  of a va r ie ty  of  a c t i v i t i e s .  The 
potent ial  e x i s t s  f o r  a "synergis t ic"  response: several minor e f f e c t s  
associated with various a c t i v i t i e s  could r e s u l t  in  a moderate o r  major e f f e c t  
t o  a resource. 

Second, we believe t h a t  the analysis  of  the  proposed ac t ion  a p a r t  from 
the  numerous on-going projects  on the  North Slope i s  not representat ive of t h e  
current  o i l  and gas indus t r i a l  development occurr ing i n  the  area. The impacts 5-2 
associated with the  cumulative case analysis  a r e  more r e a l i s t i c  and 
representat ive of the  current  o i l  and gas development s i tua t ion .  1 

- 
Third, more prominent use and display of seasonal conditional 

p robab i l i t i e s  would improve the discussion of o i l  s p i l l  impacts. Conditional 
p robab i l i t i e s  represent the probabil i ty  t h a t  i f  o i l  i s  s p i l l e d  a t  a spec i f i c  
locat ion i t  would contact  e i t h e r  land o r  a biological resource. The 
conditional p robab i l i t i e s  give the  EIS reviewer a be t t e r  understanding of what 
resources could be a t  r i s k  i f  o i l  i s  sp i l l ed .  This information i s  e ssen t ia l  
in  order t o  assess  the  s ignif icance of o i l  s p i l l  impacts. Where t h e  hab i ta t  
o r  resource i s  pa r t i cu la r ly  c r i t i c a l  (i.e.. an endangered species  o r  primary 
feeding a r e a ) ,  such t h a t  any s p i l l  could have se r ious  impacts on a population 
o r  hab i ta t ,  the  decision-maker and the public should see not only the  combined 
p robab i l i t i e s  incorporating r i s k  of a s p i l l  occurring (as  i s  the  case f o r  t h i s  
DEIS), but a l so  the conditional p robab i l i t i e s .  - 

Final ly,  our de ta i l ed  comments provide numerous instances of  information 
t h a t  we believe i s  not adequately considered i n  the DEIS. These information 
gaps, in  the  aggregate, weaken the conclusions drawn regarding t h e  
environmental consequences described in the DEIS. We bel ieve t h a t  a more 
thorough descript ion of several ecosystem re la t ionsh ips  wil l  r e s u l t  i n  a 
project ion of more ser ious impacts. 



A1 t e r n a t i v e s  

Our major  concern f o r  t h i s  l ease  s a l e  i s  w i t h  t h e  scope o f  t h e  proposed 
a c t i o n  i t s e l f .  The DEIS analyzed s i x  a l t e r n a t i v e s :  I -The Proposed Act ion,  
11-No Sale, 111-Delay t h e  Sale, IV-Barrow De fe r ra l ,  V-Kaktovik De fe r ra l ,  and 
VI-Chukchi Defer ra l .  We b e l i e v e  t h a t  a l l  t h r e e  o f  t h e  d e f e r r a l  a l t e r n a t i v e s  
deserve spec ia l  cons ide ra t i on .  

Leas ing i n  t h i s  area w i l l  pose sore  degree o f  r i s k  t o  t he  b i o l o g i c a l  
resources, h a b i t a t ,  and human popu la t i ons  and t h e i r  assoc ia ted socioeconomic 
systems. Based on t h e  cumula t ive  e f f e c t s  o f  o i l  and gas e x p l o r a t i o n  and 
development i n  t h e  Beau fo r t  Sea reg ion,  numerous major  and moderate e f f e c t s  
have been i d e n t i f i e d .  Given t h e  s e n s i t i v i t y  o f  t he  b i o l o g i c a l  resources and 
t h e  n a t u r a l  s t r esses  which t hey  must su rv i ve ,  any a d d i t i o n a l  s t r esses  o r  
impacts c o u l d  be s i g n i f i c a n t .  Each d e f e r r a l  a l t e r n a t i v e  represents  some 
reduc t i on  o f  t he  r i s k  o f  s p i l l e d  o i l  a f f e c t i n g  b i o l o g i c a l  resources and 
h a b i t a t .  Oe fe r ra l  o f  b l o c k s  would a l s o  e l i m i n a t e  n o i s e  and d i s tu rbance  
e f f e c t s .  

The Sarron d e f e r r a l  a l t e r n a t i v e  prov ides p r o t e c t i o n  t o  t he  Bowhead whales 
d u r i n g  t h e i r  s p r i n g  m ig ra t i on .  It i s  w e l l  es tab l i shed  t h a t  t he  b locks  
proposed f o r  d e f e r r a l  a r e  o f  c r i t i c a l  importance t o  t he  whale s p r i n g  
migra t ion.  Ue s t r o n g l y  suppor t  t h i s  a l t e r n a t i v e .  

There a re  s i g n i f i c a n t  i n f o r m a t i o n  gaps assoc ia ted w i t h  t h e  Chukchi and 
Kak tov i k  d e f e r r a l  areas. These gaps represent  unknowns and u n c e r t a i n t i e s  t h a t  
wa r ran t  a  c a r e f u l  l e a s i n g  approach t h a t  a t tempts  t o  balance concerns about 
b i o l o g i c a l  resources and h a b i t a t  w i t h  l e a s i n g  dec is ions.  

We recommend t h a t  IIMS recons ide r  t h e  i n c l u s i o n  o f  t h e  Chukchi d e f e r r a l  
area i n  t h i s  s a l e  u n t i l  more bas i c  environmental  i n f o r m a t i o n  can be gathered. 
De lay ing t he  s a l e  i n  t h i s  area w i l l  a l l o w  more t ime  t o  ga the r  data  be fo re  t h e  
n e x t  Beau fo r t  Sea l eas5  sale. 

I n  t he  case o f  t h e  Kaktov ik  d e f e r r a l  a l t e r n a t i v e ,  we b e l i e v e  l e a s i n g  
dec i s i ons  i n  t h i s  d e f e r r a l  area shou ld  w a i t  upon the  a n a l y s i s  o f  t he  r e s u l t s  
from s tud ies  r e c e n t l y  conducted t o  assess t he  importance o f  t he  Bowhead whale 
f eed ing  area ( w i t h i n  t h e  d e f e r r a l  a rea)  and t he  e f f e c t s  o f  d r i l l i n g  a c t i v i t i e s  5-4 
on Bowhead whale f a l l  m ig ra t i on .  We suggest t h a t  HMS i n c o r p o r a t e  i n  t he  FEIS 
t h e  r e s u l t s  from these s t u d i e s  i f  t h e y  a r e  ava i l ab le .  Th i s  w i l l  p rov ide  EIS 
rev iewers  w i t h  t he  necessary i n f o r m a t i o n  f o r  cementing on t h e  l ease  s a l e  
c o n f i g u r a t i o n  and the  a c c e p t a b i l i t y  o f  impacts. 1 
Mi t i g a t i o n  

Water Q u a l i t y  and A i r  Q u a l i t y  

We a r e  r e s t a t i n g  many o f  t he  concerns t h a t  we expressed i n  o u r  comments 
on t he  p r e l i m i n a r y  d r a f t  water  q u a l i t y  and a i r  q u a l i t y  sect ions.  Me a re  
p r o v i d i n g  severa l  suggest ions f o r  improv ing the d iscuss ions found i n  these 
sect ions.  

Conclusions 

The simple and d i r e c t  na tu re  o f  t h e  Deaufor t  Sea feed ing  r e l a t i o n s h i p s  
makes i t  more s e n s i t i v e  and vu lne rab le  t o  impacts. A d d i t i o n a l l y ,  t he  na tu ra l  
s t r esses  t h a t  t he  b i o l o g i c a l  communities must s u r v i v e  make them p a r t i c u l a r l y  
s e n s i t i v e  t o  any a d d i t i o n a l  human caused e f f e c t s .  For these reasons, we 
b e l i e v e  t h a t  any a d d i t i o n a l  impacts should be considered s i g n i f i c a n t .  

Nurerous p o t e n t i a l  moderate and major  impacts t o  f i s h ,  marine and coas ta l  
b i r d s ,  t h e  endangered Bowhead whale and the  h a b i t a t s  on which t hey  depend, and 
t he  subs is tence use of these b i o l o g i c a l  resources a re  i d e n t i f i e d  i n  t h e  DEIS. 
He b e l i e v e  t h a t  t he  d e f e r r a l  a l t e r n a t i v e s  represent  some reduc t i on  o f  t h e  r i s k  
o f  s p i l l e d  o i l  a f f e c t i n g  b i o l o g i c a l  resources and h a b i t a t .  These a l t e r n a t i v e s  
would a l s o  reduce no i se  and d i s tu rbance  e f f ec t s  t o  b i r d s ,  mar ine mammals, and 
subs is tence hun t i ng  a c t i v i t i e s .  - 

Tbe DEIS has i d e n t i f i e d  s i g n i f i c a n t  environmental  impacts assoc ia ted w i t h  
t he  proposed ac t i on .  Me b e l i e v e  t h a t  these adverse impacts cou ld  be reduced 
b y  implementat ion o f  any o r  a l l  o f  t he  de fe r ra l  a l t e r n a t i v e s  i n  con junc t i on  
w l t h  implementat ion o f  app rop r i a te  m i t i g a t i o n .  On t h i s  bas is ,  we are  r a t i n g  
t h e  proposed ac t i on ,  A l t e r n a t i v e  I, EC-2 (Environmental  Concerns - 
I n s u f f i c i e n t  I n fo rma t i on ) .  The " i n s u f f i c i e n t  i n fo rma t i on "  r a t i n g  i s  based on 
t h e  need f o r  more comprehensive and d e t a i l e d  d iscuss ions i n  t he  E x i s t i n g  
Environment Sect ions, t he  need f o r  t he  Bowhead whale s tudy  r e s u l t s ,  and a  
r e v i s e d  a n a l y s i s  o f  impacts. We b e l i e v e  t h a t  t he  noted da ta  gaps and 
r e v i s i o n s  o f  impact ana l ys i s  i n  t h i s  DEIS a r e  s i g n i f i c a n t .  Once again, we 
s t r o n g l y  recommend you adopt t he  Barrow de fe r ra l .  I f  the  FEIS does n o t  
adequate ly  address them EPA may need t o  supplement t he  FEIS before  i s s u i n g  a  
p e r m i t  t h a t  r egu la tes  new sources. - 

We suppor t  t h e  proposed s t i p u l a t i o n s  and In fo rma t i on  t o  Lessees ( ITLs)  
presented i n  t he  DEIS. We w i l l  r econs ide r  these m i t i g a t i o n  measures i n  l i g h t  
o f  any new i n f o r m a t i o n  presented i n  t h e  FEIS. 



Thank you f o r  the oppor tun i t y  t o  comment on the DEIS. We would l i k e  t o  
meet w i t h  you t o  discuss our  concerns w i t h  t h i s  proposed acton. I f  you have 
any questions, please fee l  f r e e  t o  have your s t a f f  contact  Dan Steinborn a t  
(206) 442-8505 o r  S a l l i  Brough a t  (206) 442-4012. 

Enclosure 

SUNHARY OF THE EPA RATING SYSTEM 
FOR DRAFT ENVIRONMENTAL IUPACT STATEMENTS. 

DEFINITIONS AN0 FOLLOI-UP ACTION - 
Envrronmental Wet of the ACtlOn 

The EPA revrew has not  ~ d e n t % f i e d  any po ten t i a l  envlronmental rmpacts reqo l r rng 
Substantive changes t o  the proposal. The revlew may have d isc losed oppor tun>t les  v r t h  
no mare than mlnor changes t o  the proposal. 

EC--Env i romnta l  Concerns 

The EPA revrew has t d e n t i r i e d  e n r i r o m n t a l  impacts that  should be avolded i n  order  
t o  provide adequate protection f o r  the env l ronmnt .  Correct ive  measures may requrre 
substantla1 changes t o  the pre fer red a l t e rna t i ve  o r  cons iderat ion Of sane other  p ro j ec t  
a l t e r n a t i v e  ( i nc l ud ing  the no ac t i on  alternative o r  a new a l t e rna l i ve ) .  EPA intends t o  
work w ~ t h  the lead agency t o  reduce these impacts. 

EO--Envlronmntal ob jec t ions 

The EPA review has r d e n t l f i e d  s l g n i f i c a n t  env i ronmnta l  impacts t ha t  m s t  be avoided 
i n  order t o  provrde adequate p ro tec t i on  f o r  the environment. Correct ive  measures may 
requ i re  substant ia l  changes t o  the pre fer red a l t e r n a t i v e  or cons iderat ion o f  sane other  
p ro j ec t  a l t e rna t i ve  ( i nc l ud ing  t he  no-action a l t e r n a t i v e  o r  a new a l t e rna t i ve ) .  EPA 
intends t o  w r k  w i t h  the lead agency t o  reduce these impacts. 

EU--Environmentally Unsat is fac tory  

The EPA review has i d e n t i f i e d  adverse environmental impacts t ha t  are of su f f i c i en t  
magnitude t ha t  they are unsa t i s f ac to r y  from the standpoint o f  pub l i c  hea l th  o r  welfare 
o r  e n v i r o m n t a l  qua l i t y .  EPA intends t o  work w i t h  the lead agency t o  reduce these 
impacts. I f  the po ten t i a l  unsat is fac tory  impacts are not  cor rected a t  the f i n a l  EIS 
stage. t h i s  proposal w i l l  be reca r rnded  f o r  r e f e r r a l  t o  the CEO. 

Category I--Adequate 

EPA belreves the d r a f t  EIS adequately sets f o r t h  the envlronmental ~mpact (s)  of the 
pre fer red a l t e rna t i ve  and those of the a l t e rna t l ves  reasonably available t o  the p ro l ec t  
o r  ac t ion.  NO fu r t he r  analysts o r  data c o l l e c t i o n  1s necessary. but the revlewer may 
suggest the add i t i on  of c l a r r f y l n g  language o r  Informatlon. 

Category 2 - - I nsu f f i c i en t  Information 

The d r a f t  EIS does not  conta in  s u f f i c i e n t  in format ion f o r  EPA f u l l y  assess 
environmental impacts t ha t  should be avoided i n  order t o  f u l l y  pro tect  the environment. 
Or the EPA revrewer has rden t i f i ed  n+* reasonably ava i l ab le  a l t e rna t l ve r  t ha t  are w i t h l n  
the spectrum of  a l t e rna t i ves  analyzed i n  the d r a f t  EIS. which could reduce the 
environmental impacts of the act ion.  The Ident l fTed add l t l ona l  Informatlon. data. 
analyses. o r  d i s c ~ s s i o n  should be included i n  the f i n a l  EIS. 

Category >--Inadequate 

EPA does not be l ieve t ha t  the d r a f t  EIS adequately assesses p o t e n t i a l l y  S lgnr f icant  
e n v i r o m t a l  impacts o f  the act lon.  o r  the EPA reviewer has 1dent1fTed new. reasonably 
ava i l ab le  a l t e rna t i ves  t ha t  are outs ide of the spectrum of a l t e rna t i ves  analyzed i n  the 
d r a f t  EIS. which should be analyzed i n  order t o  reduce the p o t e n t l a l l y  s l gn i f i can t  
environmental impacts. EPA be l ieves t ha t  the i d e n t r f l e d  addr t lona l  rnformation. data. 
analyses. o r  discussions are o f  such a magnitude t ha t  they should have f u l l  pub l i c  
review a t  a d ra f t  stage. EPA does not  be l ieve t ha t  the d r a f t  EIS i s  adequate f o r  the 
purposes o f  the NEPA and/or Section 309 r e v i a .  and thus should be f o rma l l y  rev lsed and 
made ava i lab le  f o r  pub l i c  c m n t  i n  a supplemental or rev ised d r a f t  EIS. On the bas ls  
of the po ten t i a l  s i gn t f l can t  impacts involved. t h i s  proposal cou ld  be a candidate f o r  
r e f e r r a l  t o  the CEO. 

-Frm EPA Manual 1640 Pol icy  and Procedures f o r  the Review o f  Federal Actions Impacting 
the Env l ronmnt  
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DETAILED COMMENTS 

INTRODUCTION 

As noted i n  ou r  l e t t e r ,  t h e r e  a re  severa l  aspects o f  the  DEIS which  c o u l d  
be r e v i s e d  and expanded t o  s t rengthen t h e  document and g i v e  t he  Sec re ta r y  and 
t he  p u b l i c  a  c l e a r e r  p i c t u r e  o f  the  env i ronmenta l  r e s u l t s  o f  o i l  and gas 
development w i t h i n  t he  proposed 21 m i l l i o n  acre  sa le  area.  Our d i s c u s s i o n  o f  
concerns and recommended changes t o  t he  EIS f o l l o w s .  

EXISTING ENVIRONMENT 

Chukchi I n f o r m a t i o n  Needs: 

Sec t i on  I11 o f  t he  DEIS con ta i ns  l i t t l e  s i t e - s p e c i f i c  i n f o r m a t i o n  about 
t he  extreme western  p o r t i o n  o f  the  proposed l e a r e  sa le  area i n  t he  Chukchi 
Sea. The environmental  c h a r a c t e r i s t i c s  o f  t h i s  a rea a re  s u f f i c i e n t l y  
d i f f e r e n t  t o  war rant  separa te  ana l ys i s .  There appear t o  be few i f  any 
on-going o r  proposed resea rch  e f f o r t s  i n  t h i s  area t o  address env i ronmenta l  
i n f o r m a t i o n  needs. 

There are  no data  f o r  b e n t h i c  communities and f i s h e r y  resources  i n  t he  
Chukchi Sea. The t r o p h i c  d i scuss ions  f o r  lower t r o p h i c  l e v e l  organisms and 5-7 
f i s h  a re  focused on Beau fo r t  Sea ( n o t  Chukchi Sea) energy lcarbon t r a n s f e r  
r e l a t i o n s h i p s .  The broad sha l l ow  Chukchi S h e l f  cou ld  have s i g n i f i c a n t l y  
d i f f e r e n t  energy t r a n s f e r  dynamics. 1 

The FEIS shou ld  p r o v i d e  more s i t e - s p e c i f i c  i n f o r m a t i o n  about t he  
b i o l o g i c a l  resources  found o n  the  Chukchi s h e l f ,  t he  t r o p h i c  s t r u c t u r e  and 
energy t r a n s f e r  dynamics. I f  the re  i s  no  such i n f o rma t i on ,  t he  FEIS shou ld  
c l e a r l y  s t a t e  t h a t  da ta  a re  l ack i ng .  I f  the  EIS ana l ys t s  assume f o r  t h e  sake 
o f  impact a n a l y s i s  t h a t  t he  b i o l o g i c a l  communities and t r o p h i c  s t r u c t u r e  o f  
t he  n o r t h e r n  Chukchi Sea a r e  s i m i l a r  t o  t h e  Beau fo r t  Sea. t h i s  shou ld  be 
d iscussed.  A  r a t i o n a l e  f o r  t h i s  assumption shou ld  be prov ided.  

F i she ry  Resources: 

We have severa l  concerns w i t h  t he  E x i s t i n g  Environment d i s c u s s i o n  o f  f i s h  
resources  and h a b i t a t  i n  t h e  Beau fo r t  Sea. As you may be aware. EPA i s  
i nvo l ved  i n  r ev i ew ing  ex tens i ve  water q u a l i t y  m o n i t o r i n g  e f f o r t s  assoc ia ted  
w i t h  t he  West Dock and E n d i c o t t  P r o j e c t s .  Minor  water q u a l i t y  e f f e c t s  
r e s u l t i n g  f r om the  causeways b u i l t  f o r  these p r o j e c t s  a re  suspected o f  hav ing  
t he  p o t e n t i a l  f o r  s i g n i f i c a n t  adverse impacts on t he  f i s h  resources  i n  t he  
Beau fo r t  Sea. Therefore, o u r  invo lvement  i n  these water q u a l i t y  m o n i t o r i n g  
e f f o r t s  has a l s o  p rov i ded  us w i t h  ex tens i ve  da ta  on the  f i s h  resources  and 
t h e i r  h a b i t a t  use o f  t he  i nsho re  and nearshore waters o f  t he  Beau fo r t  Sea. 

P ink  salmon a re  ma rg ina l  members o f  t he  anadromus f i s h  fauna i n  t he  
Alaska Beaufor t  Sea. The DEIS' d i scuss ions  o f  f i s h  resources focuses on t h i s  
species r a t h e r  than t he  many o t h e r  a r c t i c  anadromus species ( A r c t i c  char ,  
A r c t i c  c i s c o ,  e t c . ) .  

I t  i s  n o t  apparent  t h a t  t he  b i o l o g y  o f  t h e  d i f f e r e n t  f i s h  species and 
t h e i r  l o c a l  a v a i l a b i l i t y  were f a c t o r e d  i n t o  t he  subs is tence f i s h e r i e s  andI:/sis 
i n  Sec t i on  111. The d i scuss ion  o f  subs is tence f i s h i n g  p rov i des  l i t t l e  
d i scuss ion  o f  t he  v a r i a t i o n  i n  t he  subs is tence use o f  f i s h  among t he  d i f f e r e n t  5-10 
v i l l a g e s .  The DEIS uses t h e  same species l i s t  f o r  each v i l l a g e .  The FEIS 
would be g r e a t l y  improved by p r o v i d i n g  v i l l a g e - s p e c i f i c  d i scuss ions  o f  t h e  
species impo r tan t  t o  t h e  subs is tence uses o f  each v i l l a g e .  

The DEIS desc r i bes  t he  anadromous species as p e l a g i c .  A r c t i c  c i s c o .  
A r c t i c  char ,  l e a s t  c i s c o .  and broad w h i t e f i s h  a re  n o t  t r u l y  p e l a g i c  i n  t h e  

meters.  Th is  sha l low water h a b i t a t  can be c l a s s i f i e d  more as e s t u a r i n e  o r  
coas ta l  than p e l a g i c .  The FEIS shou ld  c l a r i f y  t he  use o f  t he  sha l low 
nearshore and i nsho re  areas by anadromous spec ies .  

I 
Beau fo r t  Sea. These spec ies  i n h a b i t  waters  t h a t  va r y  i n  depth  f r om 1.5 to 5 5-11 

The FEIS shou ld  expand t he  d i scuss ion  o f  t he  importance o f  the  c o a s t a l  
nearshore ecosystem t o  anadromus species. Juven i l es ,  non-spawning. and 

t h a t  t h i s  a rea i s  used by  j u v e n i l e s ,  however. more than one year  c l ass  uses 
t he  nearshore area. 

I 
post-spawning f i s h  a re  a l l  found i n  the  coas ta l  environment.  The DEIS s t a ~ e s  5-12 1 

Rela ted t o  t he  importance o f  t he  coas ta l  ecosystem t o  f i s h  spec ies  i s  t h e  
importance o f  coas ta l  f eed ing  h a b i t a t s  t o  p o p u l a t i o n  dynamics o f  A r c t i c  f i s h  
spec ies .  The DEIS does n o t  p rov i de  an adequate d i scuss ion  o f  t h e  annual 
energy budgets o f  anadromous f i s h .  Successfu l  summer f eed ing  i s  o f  c r i t i c a l  
importance t o  p o p u l a t i o n  dynamics and r e c r u i t m e n t .  Food energy f r om the  1 5- 13 
coas ta l  environment i s  impo r tan t  f o r  o v e r w i n t e r i n g  s u r v i v a l ,  f e c u n d i t y ,  egg 
s i ze ,  growth, and m a t u r a t i o n  The FEIS shou ld  p rov i de  a  more d e t a i l e d  
d i scuss ion  about the  importance o f  coas ta l  f eed ing  h a b i t a t s  t o  p o p u l a t i o n  
dynamics. Th is  w i l l  p r o v i d e  an a p p r o p r i a t e  framework as a  b a s i s  f o r  t h e  
assessment o f  impacts.  

Bowhead Whale I n f o r m a t i o n  Needs: 
1 

Majo r  concerns were expressed f o r  Sa le  87 about t he  e f f e c t s  o f  o i l  and 
gas a c t i v i t i e s  on bowhead m i g r a t i o n  and f eed ing ,  s p e c i f i c a l l y  i n  t he  e a s t e r n  
p o r t i o n s  o f  t he  sa le  area.  I n  s p i t e  o f  these concerns, l e a s i n g  was conducted 
i n  t he  eas te rn  p o r t i o n  o f  t h e  s a l e  a rea  i n  Sa le  87, and env i ronmenta l  s t u d i e s  
were conducted i n  1985 and 1986 t o  address these concerns. S tud ies  were 
i n i t i a t e d  t o  assess t he  behav io ra l  responses o f  bowhead whales t o  d r i l l i n g  
a c t i v i t i e s  d u r i n g  t h e i r  f a l l  m i g r a t i o n  and t he  importance o f  t h e  eas te rn  a r e a  
as a  bowhead whale f eed ing  area.  The r e s u l t s  f r om  these s t u d i e s  a re  n o t  
c u r r e n t l y  a v a i l a b l e .  

He s t r o n g l y  suggest t h a t  MMS make eve ry  e f f o r t  t o  o b t a i n  t he  r e s u l t s  o f  
these s tud ies  and i n c o r p o r a t e  t he  f i n d i n g s  i n t o  the  FEIS. I t  i s  c r i t i c a l  t o  
unders tand t he  importance o f  t h i s  a rea as a  f eed ing  area.  I t  i s  a l s o  
e s s e n t i a l  t o  de termine t h e  behav io ra l  responses o f  bowheads t o  e x p l o r a t i o n  



a c t i v i t y .  Aga in ,  t h i s  p r o v i d e s  an a p p r o p r i a t e  framework upon wh ich  t o  base 
t h e  a n a l y s i s  o f  impacts .  T h i s  i n f o r m a t i o n  i s  a l s o  needed f o r  p r o p e r  
e v a l u a t i o n  o f  t h e  e f f e c t i v e n e s s  o f  t h e  proposed m i t i g a t i o n  measures and t h e  
need f o r  a d d i t i o n a l  mi t i g a t i o n .  1 
P o l a r  Bears:  

-7 

The A r c t i c  N a t i o n a l  W i l d l i f e  Refuge (ANWR) Coasta l  P l a i n  Resource 
Assessment d r a f t  l e g i s l a t i v e  EIS (LEIS) p r o v i d e s  u s e f u l  i n f o r m a t i o n  about  t h e  
s t a t u s  o f  t h e  a r c t i c  p o l a r  bear  p o p u l a t i o n .  The d r a f t  LEIS i n d i c a t e s  t h a t  87 
p e r c e n t  o f  p o l a r  bear dens i n  1983 t o  1985 were l o c a t e d  o f f s h o r e .  They c o u l d  
t h e r e f o r e  be a d v e r s e l y  a f f e c t e d  by OCS a c t i v i t i e s .  The d r a f t  LEIS a l s o  
i n d i c a t e s  t h a t  t h e  B e a u f o r t  Sea p o p u l a t i o n  can s u s t a i n  l i t t l e ,  i f  any. 
inc rease i n  m o r t a l i t y  o f  females .  P o p u i a t i o n  e s t i m a t e s  i n d i c a t e  t h a t  t h e  
number o f  an ima ls  d y i n g  each year  i s  a p p r o x i m a t e l y  equa l  t o  the  p o p u l a t i o n  
inc rease f r o m  r e p r o d u c t i o n  (p .118 ANWR LEIS) .  T h i s  i n f o r m a t i o n  i s  n o t  c l e a r l y  
p resented  i n  t h e  DEIS f o r  t h i s  s a l e .  The FEIS shou ld  d i s c u s s  more f u l l y  t h e  
p o p u l a t i o n  dynamics o f  p o l a r  bears  and t h e  f a c t  t h a t  t h e  p o p u l a t i o n  may n o t  be 
a b l e  t o  s u r v i v e  p e r t u r b a t i o n s  t h a t  would r e s u l t  i n  t h e  d e a t h  o f  i n d i v i d u a l s  o r  
decrease t h e  r e p r o d u c t i v e  r a t e .  - 
Water Q u a l i t y :  

A  more d e t a i l e d  d i s c u s s i o n  o f  o u r  concerns a b o u t  water  q u a l i t y  can be 
found i n  t h e  pages t h a t  f o l l o w .  We would. however, l i k e  t o  p o i n t  o u t  t h a t  t h e  
c r i t e r i a  v a l u e s  presented  on Tab le  111-D-2 i n  S e c t i o n  111 shou ld  be updated  5-16 
u s i n g  50 fR 30784. EPA has n o t  s e t  " D i s s o l v e d "  s a l t w a t e r  c r i t e r i a .  T h i s  
shou ld  be c o r r e c t e d  i n  t h e  FEIS. 1 
ENVIRONMENTAL CONSEQUENCES 

Combined E f f e c t s :  - 
We have s e v e r a l  concerns about  t h e  impact a n a l y s i s  p resented  i n  t h e  

DEIS. F i r s t ,  t h e  c o n c l u s i o n  s ta tements  i m p l y  t h a t  t h e  "combined e f f e c t s "  f r o m  
a l l  e f f e c t - p r o d u c i n g  a c t i v i t i e s  ( o i l  s p i l l s .  d r i l l i n g  d ischarges ,  c o n s t r u c t i o n  
a c t i v i t i e s )  w i l l  be no g r e a t e r  ( o r  l e s s )  t h a n  t h e  e f f e c t s  f r o m  any i n d i v i d u a l  5-17 e f f e c t - p r o d u c i n g  a c t i v i t y .  We a r e  concerned a b o u t  t h e  p o s s i b i l i t y  t h a t  
severa l  o f  t h e  e f f e c t s  f rom a  v a r i e t y  o f  a c t i v i t i e s  c o u l d  i n t e r a c t  t o  cause a  
more adverse o r  s e r i o u s  e f f e c t  t h a n  i s  a n t i c i p a t e d  f r o m  any one a c t i v i t y .  I s  
i t  p o s s i b l e  t h a t  severa l  MINOR e f f e c t s  f r o m  v a r i o u s  a c t i v i t i e s  c o u l d  r e s u l t  i n  
a  MODERATE o r  MAJOR e f f e c t ?  

The DEIS p r o v i d e s  n o  r e a l  s y n t h e s i s  o f  t h e  combined e f f e c t s  o f  a  v a r i e t y  
o f  a c t i v i t i e s .  Some d i s c u s s i o n  o f  t h e  l i k e l i h o o d  o f  a  b i o l o g i c a l  r e s o u r c e  
e n c o u n t e r i n g  a  combina t ion  o f  a c t i v i t i e s  w i t h i n  a  g i v e n  t i m e  frame (24  hours ,  

t o  s u p p o r t  t h e  combined e f f e c t s  c o n c l u s i o n .  T h i s  i s  p a r t i c u l a r l y  i m p o r t a n t  
g i v e n  t h e  s e n s i t i v i t y  o f  t h e  b i o l o g i c a l  resources  and t h e  n a t u r a l  s t r e s s e s  
which t h e y  must s u r v i v e .  

I 
week. month. m i g r a t i o n  p e r i o d .  m o l t i n g  p e r i o d .  s t a g i n g  p e r i o d .  e t c . )  i s  

Cumula t ive  E f f e c t s :  

There appears t o  be a  s i g n i f i c a n t  d i f f e r e n c e  between t h e  p o t e n t i a l  
impacts a s s o c i a t e d  w i t h  t h e  proposed a c t i o n  and t h e  d e f e r r a l  a l t e r n a t i v e s  and 
t h e  impacts a s s o c i a t e d  w i t h  t h e  c u m u l a t i v e  case. The c u m u l a t i v e  e f f e c t s  a r e  
more adverse f o r  most r e s o u r c e  c a t e g o r i e s  t h a n  those f o r  t h e  proposed a c t i o n  
a l o n e .  

We b e l i e v e  t h a t  t h e  a n a l y s i s  o f  t h e  proposed a c t i o n  a p a r t  f r o m  t h e  
numerous on-going p r o j e c t s  i s  n o t  r e p r e s e n t a t i v e  o f  t h e  c u r r e n t  o i l  and gas 5-19 
i n d u s t r i a l  development o c c u r r i n g  i n  t h e  a r e a  and may u n d e r e s t i m a t e  t h e  
impacts .  We a l s o  r e c o g n i z e  t h a t  t h e  c u m u l a t i v e  impacts  a n a l y s i s  i n c l u d e s  
numerous f u t u r e  p r o j e c t s  and may o v e r e s t i m a t e  t h e  impacts  f r o m  e x i s t i n g  
a c t i v i t y  and development.  1 

A c c o r d i n g l y ,  we b e l i e v e  t h a t  f o c u s i n g  a t t e n t i o n  on t h e  impacts  a s s o c i a t e d  
w i t h  t h e  c u m u l a t i v e  case a n a l y s i s  i s  more r e p r e s e n t a t i v e  o f  t h e  c u r r e n t  o i l  
and gas i n d u s t r i a l  development s i t u a t i o n  o n  t h e  N o r t h  S lope.  Because t h e  
c u m u l a t i v e  a n a l y s i s  takes  i n t o  account  many f u t u r e  p r o j e c t s ,  f o c u s i n g  o n  t h e  
c u m u l a t i v e  impacts  w i l l  be an e n v i r o n m e n t a l l y  c o n s e r v a t i v e  approach f o r  
assess ing  t h e  impacts f r o m  t h e  proposed a l t e r n a t i v e s  i n  c o n j u n c t i o n  w i t h  
on-going p r o j e c t s .  - 
C o n d i t i o n a l  P r o b a b i l i t i e s :  - 

We commend MMS f o r  p r e s e n t i n g  seasonal  c o n d i t i o n a l  p r o b a b i l i t i e s .  We 
would l i k e  t o  recommend, however, t h a t  c o n d i t i o n a l  p r o b a b i l i t i e s  be used more 
e x t e n s i v e l y  i n  t h e  env i ronmenta l  consequences d i s c u s s i o n .  We f e l t  t h a t  t h e  
Nor ton  Bas in  Sa le  100 DEIS and FEIS r e p r e s e n t e d  a  s i g n i f i c a n t  improvement o v e r  
p a s t  Alaskan OCS l e a s e  s a l e  EISs, s p e c i f i c a l l y  because t h e  N o r t o n  B a s i n  EISs 
r e l i e d  on t h e  annual  and seasonal  c o n d i t i o n a l  p r o b a b i l i t i e s  r a t h e r  t h a n  annual  
combined p r o b a b i l i t i e s  f o r  impact  assessment. Use o f  c o n d i t i o n a l  
p r o b a b i l i t i e s  (annual  and seasona l )  f o r  assess ing  env i ronmenta l  consequences 
a l l o w s  t h e  EIS r e v i e w e r  t o :  

- i d e n t i f y  launch p o i n t s  t h a t  r e p r e s e n t  t h e  g r e a t e s t  r i s k  t o  
v u l n e r a b l e / s e n s i t i v e  h a b i t a t s  and b i o l o g i c a l  communit ies;  

- i d e n t i f y  t h e  t a r g e t s  (sea. i c e ,  b i o l o g i c a l  r e s o u r c e  areas ,  l a n d  segments) 
most l i k e l y  t o  be c o n t a c t e d  by  s p i l l e d  o i l ;  

- determine t h e  season t h a t  these t a r g e t s  a r e  most s u s c e p t i b l e  t o  o i l  
c o n t a c t ;  I 

- determine i f  t h e  seasonal r i s k  o f  o i l  s p i l l  c o n t a c t  cor responds w i t h  t h e  
seasonal  presence o f  b i o t a ;  and 

- d i s t i n g u i s h  c l e a r l y  t h e  d i f f e r e n c e s  i n  o i l  s p i l l  r i s k  between t h e  
proposed a l t e r n a t i v e  and t h e  d e f e r r a l  a l t e r n a t i v e s .  J 



We b e l i e v e  t h i s  approach i s  more i n f o r m a t i v e  and more conse rva t i ve .  Use 
o f  annual and seasonal p r o b a b i l i t i e s  i d e n t i f i e s  the  env i ronmenta l  e f f e c t s ,  
t h e i r  p o t e n t i a l  scope. and t h e i r  magnitude. assuming a  s p i l l  o ccu rs .  S ince 
the  r i s k  o f  s p i l l i n g  o i l  can never be comple te ly  e l im ina ted .  c o n d i t i o n a l  
p r o b a b i l i t i e s  r ep resen t  an ex t remely  use fu l  t o o l  f o r  impact assessment. 

, 

Th is  recommendation appears t o  agree w i t h  the  approach a l r eady  taken by 
the  MMS EIS a n a l y s t s .  The responses t o  comments found i n  t he  Nor ton Bas in  
FEIS (respooise 1-13) i n d i c a t e  t h a t  t he  EIS ana l ys t s  use combined annual.  
combined w i n t e r .  combined summer, annual c o n d i t i o n a l .  w i n t e r  c o n d i t i o n a l ,  and 5-23 
summer c o n d i t i o n a l  p r o b a b i l i t i e s  t o  determine t he  seasons and the  areas i n  
which the resources  may be p a r t i c u l a r l y  vu l ne rab le  t o  o i l  s p i l l s .  1 - 

groups. The DEIS i n  severa l  ins tances has n o t  p resented a  thorough 
d e s c r i p t i o n  o f  some o f  these genera l  ecosystem r e l a t i o n s h i p s .  Thus. we a r e  
concerned about t he  adequacy o f  some o f  t he  impact conc lus ions .  A  more 
d e t a i l e d  d i scuss ion  o f  ou r  concerns f o l l o w s .  

The env i ronmenta l  consequences d i scuss ion  re ferences p r i m a r i l y  t he  
combined p r o b a b i l i t i e s .  I f  the  o t h e r  p r o b a b i l i t y  numbers a re  genera ted f o r  
use i n  impact a n a l y s i s ,  t hey  should be i nco rpo ra ted  i n t o  t he  env i ronmenta l  
consequences d i scuss ion .  S p e c i f i c a l l y ,  as we discussed i n  t he  paragraphs 
abore. we recommend more ex tens i ve  use and v i s i b i l i t y  o f  t he  seasonal 
c o n d i t i o n a l  p r o b a b i l i t i e s  i n  the  env i ronmenta l  consequences d i scuss ion .  

- 
Combined p r o b a b i l i t i e s  combine the  c o n d i t i o n a l  p r o b a b i l i t i e s  w i t h  

expected s p i l l  r a t e s ,  t r a n s p o r t a t i o n  scenar ios ,  and the  u n r i s k e d  mean-resource 
es t imates .  They p rov i de  an assessment o f  t he  p r o b a b i l i t y  t h a t  o i l  w i l l  be 
s p i l l e d  and c o n t a c t  resources .  Th i s  i s  impo r tan t  i n f o rma t i on .  However, i f  
the  p r o b a b i l i t y  o f  s p i l l  occur rence i s  low, i t  does n o t  l o g i c a l l y  f o l l o w  t h a t  
the  e f f e c t  o f  a  s p i l l  w i l l  be n e g l i g i b l e .  Therefore the  p r o b a b i l i t y  o f  an o i l  
s p i l l  should be separated from the d i r e c t  assessment o f  impacts.  Thus. t h e  
c o n d i t i o n a l  and combined p r o b a b i l i t i e s  bo th  p rov i de  impo r tan t  i n f o r m a t i o n  t o  
t he  decision-maker,  b u t  c o n d i t i o n a l  p r o b a b i l i t i e s  are  needed so t h a t  t he  
p u b l i c  and decision-makers can f u l l y  assess the  s i g n i f i c a n c e  o f  p o t e n t i a l  
i m ~ a c t s .  - 

Using the  i n f o r m a t i o n  from the  o i l  s o i l l  t r a j e c t o r y  a n a l y s i s  as w e l l  as 
the  combined p r o b a b i l i t i e s  a l l ows  EIS rev i ewe rs  t o  make a  reasoned judgment 5-26 about the  need f o r  a d d i t i o n a l  m i t i g a t i n g  measures o r  p o t e n t i a l  d e f e r r a l s  o f  
launch p o i n t  a reas t h a t  pose a  s i g n i f i c a n t  r i s k  t o  c r i t i c a l  h a b i t a t  o r  
sensiJive b i o t a .  1 
Adequacy o f  Impact  Conc lus ions :  

Our f i n a l  concern about impact assessment i s  r e l a t e d  t o  t he  d e f i c i e n c i e s  
t h a t  we noted p r e v i o u s l y  i n  the  e x i s t i n g  environment d i scuss ion .  I n  gene ra l .  
the  impact a n a l y s i s  i s  based on a  thorough unders tand ing o f  t he  b i o l o g i c a l  
resources found i n  t he  a rea ;  the  dependence of these popu la t i ons  on h a b i t a t  
t h a t  suppor ts  va r i ous  a c t i v i t i e s  and l i f e  stages; the  a v a i l a b i l i t y  o f  va r i ous  
h a b i t a t  types;  t he  p o p u l a t i o n  dynamics o f  a  species and i t s  a b i l i t y  t o  cope 
w i t h  p e r t u r b a t i o n s ;  and the  t r o p h i c  r e l a t i o n s h i p s  t h a t  e x i s t  among spec ies  

F i s h e r y  Impacts:  

The impact a n a l y s i s  uses salmon as a  r e fe rence  spec ies .  They do nor: 
r ep resen t  a  major p r o p o r t i o n  o f  t he  a r c t i c  f i s h  fauna.  We recommend t h a t  t h e  
d i scuss ion  and impact a n a l y s i s  i n  the  FEIS shou ld  be f o c ~ s e d  on spec ies  l i k e  
A r c t i c  char a ~ d  A r c t i c  c i s c o .  

The o i l  s p i l l  e f f e c t s  a n a l y s i s  i s  based on t he  premise t h a t  A r c t i c  c h a r ,  
A r c t i c  c i s co .  l e a s t  c i s c o ,  and broad w h i t e f i s h  a re  p e l a g i c .  As we p o i n t e d  o u t  
i n  t he  prev ious  sec t i on .  these species a re  n o t  t r u l y  pe lag i c .  They i n h a b i t  5-28 
e s t u a r i n e  o r  coas ta l  h a b i t a t s .  By assuming t hey  a re  pe lag i c ,  t h e  p o t e n t i a l  
e f f e c t s  o f  an o i l  s p i l l  on  these species a r e  unde rs ta ted .  

More than one year  c l a s s  o f  f i s h  would l i k e l y  be a f f e c t e d  by an o i l  s p i l l  

a l l  year  c lasses and n o t  j u s t  t he  j u v e n i l e s  upon which t he  DEIS focuses.  The 

1 
c o n t a c t i n g  t he  nearshore area. contaminat ing  t he  water column, and p o t e n t i a l l y  
t he  sediments.  An o i l  s p i l l  cou ld  a f f e c t  t h e  t o t a l  popu la t i on  comprised ~f 5-29 

nearshore area rep resen t s  bo th  r e a r i n g  and f eed ing  h a b i t a t  f o r  e n t i r e  
anadromous f i s h  popu la t i ons .  

The e f f e c t  f r om  an o i l  s p i l l  would n o t  n e c e s s a r i l y  i n v o l v e  d i r e c t  
m o r t a l i t y  o f  t he  f i s h  p resen t  i n  t he  a f f e c t e d  area. Any l o s s  o f  t ime f r o m  t h e  
c r i t i c a l  f eed ing  p e r i o d  ( e a r l y  open water p e r i o d )  cou ld  a f f e c t  annual ene rgy  

h a b i t a t .  An o i l  s p i l l  j u s t  be fo re  f reeze-up cou ld  a c t  as a  b a r r i e r  t o  f i s h  

I 
'budgets.  S p i l l e d  o i l  d u r i n g  spawning cou ld  a f f e c t  spawning runs  and s p a k i i n g  5-30 

r each ing  t h e i r  o v e r w i n t e r i n g  h a b i t a t s .  A l l  these non - l e tha l  e f f e c t s  c o u l d  
s i g n i f i c a n t l y  a f f e c t  p o p u l a t i o n  dynamics and f u t u r e  r e c r u i t m e n t .  

The DEIS concludes t h a t  a  MODERATE e f f e c t  i s  p o s s i b l e  based on t h e  
assumption t h a t  a  s i n g l e  year  c l a s s  would be a f f e c t e d .  S ince an o i l  s p i l l  
cou ld  a f f e c t  more than one year  c l ass .  a  MAJOR e f f e c t  shou ld  be cons ide red .  

1 1 
Anadromous f i s h  d i s t r i b u t i o n ,  movement. and h a b i t a t  cou ld  be a f f e c t e j  by  

p i p e l i n e  i n s t a l l a t i o n ,  d redg ing a c t i v i t i e s .  and causeway c o n s t r u c t i o n .  
Ove rw in te r i ng  h a b i t a t  cou ld  be a f f e c t e d  by dredg ing.  Depending on t h e  
d u r a t i o n  o f  c o n s t r u c t i o n  a c t i v i t y .  c o n s t r u c t i o n  cou ld  a f f e c t  f i s h  movemenr and 
d i s t r i b u t i o n .  Causeways, b u i l t  t o  a l l o w  p i p e l i n e s  t o  reach shore o r  b u i l t  i n  5-32 
a s s o c i a t i o n  w i t h  o i l  and gas e x p l o r a t i o n  and development, cou ld  d i s r u p t  
longshore  t r a n s p o r t  and a f f e c t  tempera ture  and s a l i n i t y .  These e f f e c t s  c o u l d  
adve rse l y  a f f e c t  p o p u l a t i o n  dynamics and r e c r u i t m e n t  wh ich  cou ld  r e s u l t  i n  
more than a MINOR e f f e c t .  1 



Bowhead Whales : 
1 

The DEIS d iscusses  t h e  e f f e c t s  o f  n o i s e  and d i s t u r b a n c e  on Bowhead 
whales.  I t  i d e n t i f i e s  i n  s e v e r a l  i n s t a n c e s  t h a t  Bowhead whales have e x h i b i t e d  
b e h a v i o r a l  responses t o  n o i s e  p r o d u c i n g  a c t i v i t i e s  f r o m  two t o  seven 
k i l o m e t e r s  away. The c o n c l u s i o n  s ta tement  on page IV-6-54 s t a t e s  t h a t  "whales 
may a v o i d  f e e d i n g  w i t h i n  s e v e r a l  hundred meters  o f  d r i l l i n g  u n i t s  and 
p r o d u c t i o n  p l a t f o r m s . "  T h i s  wou ld  appear t o  be i n c o n s i s t e n t  w i t h  t h e  
i n f o r m a t i o n  presented  i n  t h e  p r e v i o u s  pages o f  t h e  EIS. I t  a l s o  u n d e r s t a t e s  

5-33 

t h e  p o t e n t i a l  e f f e c t s  o f  n o i s e  and d i s t u r b a n c e .  The r e s u l t s  o f  o n g o i n g  
s t u d i e s  t o  address t h i s  i s s u e  a r e  n o t  a v a i l a b l e .  

The " s e v e r a l  hundred m e t e r s "  v a l u e  i s  used i n  numerous i n s t a n c e s  i n  t h e  
env i ronmenta l  consequences d i s c u s s i o n  f o r  a l l  t h e  a l t e r n a t i v e s  as w e l l  as t h e  
w o r s t  case a n a l y s i s .  The c o n c l u s i o n  o f  MINOR e f f e c t s  may n o t  be suppor ted  by 5-34 t h e  a v a i l a b l e  d a t a .  MODERATE o r  MAJOR e f f e c t s  c o u l d  p o t e n t i a l l y  o c c u r .  The 
FEIS shou ld  e v a l u a t e  t h e  e f f e c t s  from n o i s e  i n  l i g h t  o f  t h e  a v a i l a b l e  d a t a  
which i n d i c a t e  a  l a r g e r  a r e a l  e x t e n t  t h a n  appears t o  have been used ( s e v e r a l  
hundred meters )  i n  t h e  DEIS. 

The r e s u l t s  o f  s t u d i e s  t o  assess t h e  b e h a v i o r a l  responses t o  Bowhead 
whales t o  d r i l l i n g  a c t i v i t i e s  d u r i n g  t h e i r  f a l l  m i g r a t i o n  and t h e  impor tance 
o f  t h e  e a s t e r n  p o r t i o n s  o f  t h e  s a l e  a rea  as a  Bowhead f e e d i n g  area  a r e  

I 
needed. W i t h o u t  t h i s  i n f o r m a t i o n .  i t  i s  d i f f i c u l t  t o  f u l l y  assess t h e  e f f e c t s  

1 5-35 
o f  t h e  proposed a c t i o n  and whether any o f  t h e  d e f e r r a l  a l t e r n a t i v e s  can o f f e r  
a  r e d u c t i o n  i n  impacts t o  t h i s  endangered spec ies .  

F i n a l l y ,  t h e  DEIS acknowledges (p.  IV-6-17) t h a t  t h e r e  have been few 
s t u d i e s  conducted  f o r  o f f s h o r e  f i s h .  I f  t h e r e  i s  a  degree o f  u n c e r t a i n t y  
about  t h e  n a t u r e  o f  these p o p u l a t i o n s ,  t h e i r  p o p u l a t i o n  dynamics,  and any 
p a r t i c u l a r l y  c r i t i c a l  h a b i t a t s  upon which t h e y  depend, then what i s  t h e  b a s i s  
f o r  t h e  MINOR impact  c o n c l u s i o n ?  The FEIS shou ld  p r o v i d e  a  more d e t a i l e d  

] 5-3. 
d i s c u s s i o n  o f  why t h i s  c o n c l u s i o n  i s  a p p r o p r i a t e .  

P o l a r  Bears:  

The c o n c l u s i o n  s ta tement  (p .  IV-6-37> appears t o  be i n  c o n f l i c t  w i t h  
i n f o r m a t i o n  presented  i n  r e l a t e d  documents. I t  i s  n o t  apparent  t h a t  t h e  
p o p u l a t i o n  dynamics o f  t h e  N o r t h  Slope p o l a r  bears  have been f u l l y  accounted  
f o r  i n  t h i s  c o n c l u s i o n .  The p o l a r  b e a r  p o p u l a t i o n  i s  i n  e q u i l i b r i u m .  Recent 
ana lyses  suggest t h a t  m o r t a l i t i e s  o f  female  p o l a r  bears  a r e  now a b o u t  t h e  
maximum t h e  B e a u f o r t  Sea p o p u l a t i o n  can s u s t a i n  w i t h o u t  a  c o r r e s p o n d i n g  
decrease i n  p o p u l a t i o n  l e v e l s  (ANWR LEIS p .  118) .  Any a d d i t i o n a l  l o s s  o f  
i n d i v i d u a l s  c o u l d  r e p r e s e n t  a  MODERATE o r  MAJOR e f f e c t .  

ALTERNATIVES CONSIDERED 

The proposed a c t i o n  w i l l  o f f e r  f o r  lease 3,930 b l o c k s  (21.2 m i l l i o n  
a c r e s )  o f  t h e  Outer  C o n t i n e n t a l  S h e l f  (OCS) i n  t h e  B e a u f o r t  Sea and n o r t h e r n  
Chukchi Sea. The c o n d i t i o n a l  mean e c o n o m i c a l l y  r e c o v e r a b l e  o i l  r e s o u r c e s  o f  
t h e  un leased p o r t i o n s  o f  t h e  l e a s e  s a l e  a rea  a r e  e s t i m a t e d  t o  be 650 m i l l i o n  
b a r r e l s  o f  o i l  (MMbbls). There i s  a  69 p e r c e n t  chance o f  r e c o v e r a b l e  o i l  
b e i n g  p r e s e n t .  For t h e  p r o p o s a l .  t h e r e  i s  an 82 p e r c e n t  chance o f  one o r  more 
s p i l l s  o f  1.000 b a r r e l s  o r  g r e a t e r .  For  t h e  c u m u l a t i v e  case, t h e r e  i s  a  99 
p e r c e n t  chance o f  a  s p i l l  g r e a t e r  t h a n  1.000 b a r r e l s  and a  65 p e r c e n t  chance 
o f  a  s p i l l  g r e a t e r  than 100,000 b a r r e l s .  

I n  a d d i t i o n  t o  t h e  proposed a c t i o n ,  s e v e r a l  o t h e r  a l t e r n a t i v e s  were 
e v a l u a t e d .  These a l t e r n a t i v e s  i n c l u d e :  11-No Sale,  111-Delay t h e  Sa le  f o r  
two years ,  IV-Barrow D e f e r r a l  wh ich  would remove 201 b l o c k s  t h a t  have a n  
e s t i m a t e d  20 MMbbls o f  r e c o v e r a b l e  o i l .  V-Kaktov ik  D e f e r r a l  which wou ld  remove 
161 b l o c k s  t h a t  have an e s t i m a t e d  90 MMbbls o f  r e c o v e r a b l e  o i l ,  and VI-Chukchi  
D e f e r r a l  which would remove 1592 b l o c k s  w i t h  an e s t i m a t e d  30 MMbbls o f  
r e c o v e r a b l e  o i l .  

Leas ing  i n  t h i s  a r e a  w i l l  pose some degree o f  r i s k  t o  t h e  b i o l o g i c a l  
resources ,  h a b i t a t ,  and human p o p u l a t i o n s  and t h e i r  a s s o c i a t e d  socioeconomic 
systems. Based on t h e  s c a l e  o f  t h e  c u m u l a t i v e  e f f e c t s  o f  o i l  and gas 
e x p l o r a t i o n  and development i n  t h e  B e a u f o r t  Sea r e g i o n ,  numerous MAJOR and 
MODERATE e f f e c t s  have been i d e n t i f i e d .  G iven t h e  s e n s i t i v i t y  o f  t h e  
b i o l o g i c a l  resources  and t h e  n a t u r a l  s t r e s s e s  which t h e y  must s u r v i v e .  any  
a d d i t i o n a l  human induced s t r e s s e s  o r  impacts  shou ld  be cons idered p o t e n t i a l l y  
s i g n i f i c a n t .  

Our ma jor  concern f o r  t h i s  l e a s e  s a l e  i s  w i t h  t h e  scope o f  t h e  proposed 
a c t i o n  i t s e l f .  We b e l i e v e  t h a t  a l l  t h r e e  o f  t h e  d e f e r r a l  a l t e r n a t i v e s  deserve  
s p e c i a l  c o n s i d e r a t i o n .  Each d e f e r r a l  a l t e r n a t i v e  r e p r e s e n t s  some r e d u c t i o n  o f  
the  r i s k  o f  s p i l l e d  o i l  a f f e c t i n g  b i o l o g i c a l  resources  and h a b i t a t .  D e f e r r a l  
o f  b l o c k s  would a l s o  e l i m i n a t e  n o i s e  and d i s t u r b a n c e  e f f e c t s .  

A l t e r n a t i v e  IV-Barrow D e f e r r a l :  

The 201 b l o c k s  t h a t  would be d e f e r r e d  from l e a s i n g  f o r  t h i s  l e a s e  s a l e  
a r e  o f  v i t a l  impor tance t o  bowhead whales d u r i n g  t h e i r  s p r i n g  m i g r a t i o n .  T h i s  
a r e a  i s  a l s o  i m p o r t a n t  t o  s u b s i s t e n c e  w h a l i n g  a c t i v i t i e s .  D e f e r r a l  wou ld  
e l i m i n a t e  t h e  p o t e n t i a l  f o r  o i l  s p i l l s  a f f e c t i n g  t h e  c o r r i d o r  used f o r  
m i g r a t i o n ,  h a b i t a t  a l t e r a t i o n ,  and n o i s e  and d i s t u r b a n c e  e f f e c t s  wh ich  
d i s r u p t  t h e  bowhead whales d u r i n g  t h e i r  m i g r a t i o n  t h r o u g h  t h e  a r e a .  

A d d i t i o n a l l y ,  t h e  d e f e r r a l  o f  these b l o c k s  would p r o v i d e  some degree o f  
p r o t e c t i o n  t o  b i r d s  and mar ine  mammals. D e f e r r a l  would e l i m i n a t e  a c t i v i t y  i n  
t h e  h i g h  d e n s i t y  s e a b i r d  f e e d i n g  a r e a  near  P o i n t  Barrow, p r o v i d e  some 
r e d u c t i o n  i n  o i l  s p i l l  r i s k ,  e l i m i n a t e  n o i s e  and dist ,urbance e f f e c t s  t o  t h e  5-39 
P l o v e r  I s l a n d s  and Peard Bay areas .  and e l i m i n a t e  b i r d  h a b i t a t  a l t e r a t i o n s  due 
t o  c o n s t r u c t i o n  a c t i v i t i e s .  For  mar ine  mammals, d e f e r r a l  would reduce o i l  1 



s p i l l  r i s k  t o  belugha whales. r i n g e d .  bearded and spo t t ed  sea l s .  and wa l rus .  
Th is  a l t e r n a t i v e  would min imize  n o i s e  and d i s t u rbance  f r om a i r  and boa t  
t r a f f i c  and i n t e r f e rence  w i t h  subs is tence hun t i ng  a c t i v i t i e s .  We suppor ted 
t h i s  a l t e r n a t i v e  f o r  these same reasons i n  the  p rev i ous  lease s a l e  (Sa le  87) 

A l t e r n a t i v e  V-Kaktovik D e f e r r a l :  

Our concern i n  the  p a s t  l ease  s a l e  was t he  importance o f  these b l ocks  as 
a  f e e d i n j  a rea f o r  bowhead whales. We supported t h i s  d e f e r r a l  a l t e r n a t i v e  f o r  
Sale 87 f o r  t h i s  reason. 

1 

This  a l t e r n a t i v e  w i l l  reduce t he  n o i s e  and d i s t u rbance  e f f e c t s  and 
h a b i t a t  a l t e r a t i o n  f o r  b i r d s  and marine mammals. The o i l  s p i l l  r i s k  t o  mar ine  
mammal h a b i t a t s .  e s p e c i a l l y  wa l rus  d u r i n g  t he  open water season, would be 
reduced by t h i s  a l t e r n a t i v e .  

Du r i ng  t h e i r  f a l l  m ig ra t i on ,  bowhead whales m ig ra te  across  t he  sou the rn  
h a l f  o f  t he  d e f e r r a l  a rea.  D e f e r r a l  o f  the  b l ocks  i n  t h i s  area would 
e l i m i n a t e  n o i s e  d i s t u rbance ,  h a b i t a t  a l t e r a t i o n .  and t he  r i s k  of  o i l  s p i l l s .  

] 5-44 

MITIGATION 

I t  i s  o u r  unders tand ing t h a t  s t u d i e s  were r e c e n t l y  conducted (1985 and 
1986) t o  assess b o t h  t h e  impor tance o f  t h i s  a rea as a  bowhead whale f eed ing  
area and t o  assess t he  e f f e c t s  o f  d r i l l i n g  a c t i v i t i e s  on t h e  bowhead whale 
f a l l  m ig ra t i on .  However, t h e  r e s u l t s  o f  these s t u d i e s  a r e  n o t  y e t  a v a i l a b l e  
and have n o t  been used i n  t h e  a n a l y s i s  o f  impacts i n  t h i s  DEIS. Thus. i t  i s  
poss ib l e  t h a t  i n f o rma t i on  u s e f u l  i n  ba lanc ing  B i o l o g i c a l  r esou rce  and h a b i t a t  
concerns w i t h  l e a s i n g  d e c i s i o n s  i s  n o t  a v a i l a b l e .  I n  making t h i s  dec i s i on ,  i t  
i s  impo r tan t  t o  have more complete i n f o r m a t i o n  r e l a t i v e  to the a r e a l  e x t e n t  
and d u r a t i o n  o f  whale use of t h e  area.  - 

D e f e r r a l  o f  these b l ocks  would reduce the  r i s k  o f  s p i l l e d  o i l  c o n t a c t i n g  
nearshore waters  and land.  Th i s  a l t e r n a t i v e  would e l i m i n a t e  o i l  s p i l l  r i s k s  5-41 
t o  b i r d s  f r om Kak tov i k  eas t  i n c l u d i n g  Jago and Beau fo r t  lagoons.  For  mar ine  
mammals, t he re  would be a  s i g n i f i c a n t  r e d u c t i o n  i n  o i l  s p i l l  r i s k  t o  o f f s h o r e  
h a b i t a t .  D e f e r r a l  would e l i m i n a t e  d i s t u rbance  e f f e c t s  on r i n g e d  sea ls  and 
p o l a r  bears and reduce n o i s e ,  d i s t u rbances ,  and h a b i t a t  a l t e r a t i o n  f r om 

1 
of fshore  c o n s t r u c t i o n  a c t i v i t i e s .  

For bowhead whales, t h e r e  would be a  s l i g h t  r e d u c t i o n  i n  o i l  s p i l l  r i s k  
t o  t he  s p r i n g  m i g r a t i o n  c o r r i d o r  B. The DF1S s t a t e s  t h a t  "bowhead f eed ing  ]5-42 
a c t i v i t i e s  i n  t he  d e f e r r a l  a rea  would be l e s s  d i s t u r b e d  under t h i s  
a l t e r n a t i v e "  ( p .  IV-F-5). 

A l t e r n a t i v e  VI-Chukchi D e f e r r a l :  

The env i ronmenta l  c h a r a c t e r i s t i c s  o f  t he  Chukchi s h e l f  a re  s i g n i f i c a n t l y  
d i f f e r e n t  than those found i n  t he  Beau fo r t  Sea. The broad sha l l ow  Chukchi 
s h e l f  and p o l a r  pack i c e  a r e  b i o l o g i c a l l y  impo r tan t  and a re  n o t  w e l l  
understood. However, t he  e x i s t i n g  environment d i scuss ion  i n  t he  DEIS i s  
focused on t he  Beaufor t  Sea. There i s  an apparent l a c k  of  env i ronmenta l  
i n f o r m a t i o n  a v a i l a b l e  f o r  t h i s  d e f e r r a l  area. A d d i t i o n a l l y ,  t h e r e  appears t o  
be l i t t l e  on-going research t o  f i l l  t h e  e x i s t i n g  env i ronmenta l  i n f o r m a t i o n  
gaps (Table IV-0-2). The impact d i s c u s s i o n  f o r  t h i s  a l t e r n a t i v e  i s  " b o i l e r  
p l a t e "  ( e s p e c i a l l y  f o r  lower  t r o p h i c  organisms) and does n o t  focus  on 
s i t e - s p e c i f i c  b i o l o g i c a l  resources  and h a b i t a t s .  

We suppor t  the  proposed s t i p u l a t i o n s  and I n f o r m a t i o n  t o  Lessees ( I T L s )  
presented i n  t he  DEIS. However. t he  Bowhead whale i n f o r m a t i o n  t h a t  we 
i d e n t i f i e d  i s  necessary i n  o r d e r  t o  p r o p e r l y  eva lua te  t he  proposed m i t i g a t i o n  
measures and t h e i r  e f f e c t i v e n e s s  f o r  m in im i z i ng  impacts.  He expect  t o  
r econs ide r  t he  m i t i g a t i o n  measures i n  l i g h t  o f  any new i n f o r m a t i o n  p resen ted  
i n  t h e  FEIS. 

WATER QUALITY 

General Concerns: - 
As we s t a t e d  i n  o u r  r ev i ew  o f  t he  p re l im imary  water q u a l i t y  d i s c u s s i o n  

f o r  Sale 97, t he  d e s c r i p t i o n  o f  water q u a l i t y  e f f e c t s  i s  genera l  i n  n a t u r e .  
O f t e n  the  s p a t i a l  e x t e n t  and t imeframe o f  p o t e n t i a l  e f f e c t s  a re  desc r i bed  i n  
n o n s p e c i f i c  terms. Phrases such as: " r e l a t i v e l y  smal l  a rea and s h o r t  p e r i o d  
o f  t ime,  o n l y  i n  l i m i t e d  areas and f o r  s h o r t  pe r i ods , "  and " e f f e c t s  d isappear  
s h o r t l y  and were n o t  s p a t i a l l y  ex tens ive . "  a re  used t o  c h a r a c t e r i z e  t h e  
e f f e c t s  on water q u a l i t y .  An o r d e r  o f  magnitude es t ima te  of  t he  t ime and 
s p a t i a l  e x t e n t  would h e l p  t o  s u b s t a n t i a t e  t h e  impact conc lus i ons .  Q u a n t i f y i n g  
t he  t ime and s p a t i a l  e x t e n t  o f  p o t e n t i a l  impacts i s  e s p e c i a l l y  impo r tan t  s i nce  
t he  d e f i n i t i o n s  f o r  t h e  assessment o f  water q u a l i t y  e f f e c t s  do n o t  s p e c i f y  
t imeframe l i m i t s  f o r  sho r t - t e rm  and long- term impacts o r  l i m i t s  on s p a t i a l  
e x t e n t  f o r  l o c a l  and r e g i o n a l  impacts.  

When numbers are  used. t h e r e  i s  no suppo r t i ng  d i scuss ion  about how they  
were d e r i v e d  (hec ta res  a f f e c t e d  by dredg ing) .  A b r i e f  sentence o r  two i n  most 
cases would desc r i be  the  bas i s  f o r  t he  numbers and would improve t he  wa te r  
q u a l i t y  e f f e c t s  d i scuss ion .  Reference i s  made t o  a  l o c a l  t o x i c - t h r e s h o l d  
concen t ra t i on ,  b u t  t h e r e  i s  no s p e c i f i c  number g iven.  Wi thout  more d e t a i l e d  
i n f o rma t i on ,  we f i n d  i t  d i f f i c u l t  t o  assess the  conc lus i ons  t h a t  a re  p resen ted .  1 

F i n a l l y ,  i t  i s  d i f f i c u l t  t o  separa te  water q u a l i t y  impacts f r om  t h e i r  
assoc ia ted  b i o l o g i c a l  impacts.  Minor water q u a l i t y  e f f e c t s  cou ld  r e s u l t  i n  
s i g n i f i c a n t  impacts on b i o t a .  For example, minor  changes i n  tempera ture  and 
s a l i n i t y ,  as a  r e s u l t  o f  causeway c o n s t r u c t i o n  a t  West Dock and E n d i c o t t .  
cou ld  cause f a r - r each ing  impacts t o  f i s h  popu la t i ons .  S i m i l a r l y .  a l t hough  
minor  water q u a l i t y  e f f e c t s  a re  i d e n t i f i e d  f o r  t h i s  l ease  sa le  € IS.  t h e  
ques t i on  i s  whether these changes w i l l  r e s u l t  i n  more than n e g l i g i b l e  o r  minor  
e f f e c t s  on b i o t a .  The FEIS shou ld  d iscuss  t he  water  q u a l i t y  impacts on f i s h .  



E f f e c t s  o f  S p i l l e d  O i l :  
comments on the  Nor th  A l e u t i a n  Bas in  EIS i n d i c a t e  t h a t  i t  i s  MMS p o l i c y  t o  

The d i scuss ion  i d e n t i f i e s  s i t u a t i o n s  where "degradat ion  o f  e x i s t i n g  separate the  p r o b a b i l i t y  t h a t  an o i l  s p i l l  would occur  f r om  the assessed 
p r i s t i n e  water q u a l i t y  i s  l i k e l y  t o  occu r . "  Th is  statement shou ld  be t i e d  t o  e f f e c t  o f  an o i l  s p i l l .  I t  appears t h a t  the  impact assessment has been l i n k e d  
a  d i r e c t  comparison w i t h  any a p p l i c a b l e  s t a t e  and f ede ra l  c r i t e r i a  and 5-47 t o  the  low p r o b a b i l i t y  o f  a  100.000 b a r r e l  o i l  s p i l l .  - 
standards .  The FEIS shou ld  c l a r i f y  i f  the  "degradat ion"  o f  water q u a l i t y  w i l l  
i n v o l v e  any v i o l a t i o n s  o f  water  q u a l i t y  s tandards  o r  c r i t e r i a .  E f f e c t s  o f  ~ r e d ~ h ~  and Gravel I s l a n d  Cons t ruc t i on :  

We remain concerned about sediment q u a l i t y  and contaminated sediment and 
how t a r  b a l l s  w i l l  a f f e c t  water  q u a l i t y .  The d i scuss ion  on page IV-B-116 
dea ls  w i t h  t he  con tam ina t i on  o f  sediment w i t h  s p i l l e d  o i l .  I n  one p l ace  i t  i s  
s t a t e d  t h a t  40 pe rcen t  o f  s p i l l e d  Prudhoe Bay crude o i l  cou ld  p e r s i s t  as t a r  
b a l l s .  A few sentences l a t e r .  the  range i n  d e p o s i t i o n  o f  o i l  i n  bo t tom 
sediments i s  g i ven  as 0 .1  t o  8 percent  o f  s l i c k  mass. The i m p l i c a t i o n  i s  t h a t  5-48 
t h i s  d e p o s i t i o n  range i s  a l s o  f o r  t a r  b a l l s .  There appears t o  be a  
s i g n i f i c a n t  d i f f e r e n c e  i n  t he  numbers f o r  t he  amount o f  s p i l l e d  o i l  r each ing  
t he  bot tom sediments.  I f  t he  d i f f e r e n t  numbers r ep resen t  d i f e e r e n t  p rocesses.  
t h i s  should be exp la ined.  The d i scuss ion  should be expanded t o  c l a r i f y  how 
the  o i l  i s  i n co rpo ra ted  i n  t he  sediments and whether t h i s  d i f f e r s  f r om  the  
process o f  t a r  b a l l s  s i n k i n g  t o  the  bottom. 1 

The t e x t  p rov i des  gene ra l i zed  d e s c r i p t i o n s  o f  impacts w i t h o u t  i d e n t i f y i n s  
t he  s i t e  s p e c i f i c  f e a t u r e s  i n  t h e  lease s a l e  area t h a t  m igh t  be a f f e c t e d .  The 
second paragraph on page IV-0-117 s ta tes  t h a t  advec t i on  and d i s p e r s i o n  w i l l  
reduce t he  t o x i c  e f f e c t  o f  o i l  f r a c t i o n s .  I t  goes on t o  g i v e  two excep t i ons  
where t h i s  r e d u c t i o n  i n  t o x i c  e f f e c t s .  due t o  advec t i on  and d i s p e r s i o n ,  i s  no: 
l i k e l y  t o  occur :  embayments o r  sha l low water areas under t h i c k  i c e  and i n  5-49 r a p i d l y  f r e e z i n g  leads.  Both  o f  these s i t u a t i o n s  occur  i n  the  s a l e  area.  1 

S p e c i f i c a l l y .  which embayments o r  sha l l ow  water areas under t h i c k  i c e  i n  
the  lease s a l e  area m igh t  be sub jec t  t o  t he  excep t i on?  What a re  t h e  impacts 
l i k e l y  t o  be i n  these areas where advec t i on  and d i s p e r s i o n  are  n o t  l i k e l y  t o  
reduce the  t o x i c  e f f e c t  o f  o i l  f r a c t i o n s ?  

The t o x i c i t y  d i scuss ion  i s  focused p r i m a r i l y  on  water s o l u b l e  aromat ics  
and the  e f f e c t s  on t he  water column. The d i scuss ion  a l s o  seems t o  be focused 

1 
on "deep water . "  There i s  no d i scuss ion  o f  nea rsho re l sha l l ow  water  s i t u a t i o n s  
where s p i l l e d  o i l  i s  more l i k e l y  t o  contaminate sediments.  I n  areas 
cha rac te r i zed  by h i g h  suspended sediment loads ( l i k e  t he  Beau fo r t  Sea) t he  

s i n k  t o  t he  bot tom where t hey  may be q u i t e  p e r s i s t e n t .  Based on t h i s ,  we f e e l  
pe t ro leum de r i ved  aromat ic  hydrocarbons w i l l  adsorb t o  suspended p a r t i c l e s  and 

t h a t  sediment q u a l i t y  shou ld  be discussed i n  g r e a t e r  d e t a i l .  How contaminated 
sediment w i l l  a f f e c t  t he  o v e r l y i n g  water q u a l i t y  shou ld  a l s o  be examined. 

F i n a l l y .  t he  DEIS i d e n t i f i e s  a  MODERATE e f f e c t  on water q u a l i t y  i f  t h e r e  
i s  a s p i l l  o f  100,000 b a r r e l s  o r  g rea te r  ( p .  IV-B-117). However, t h e  
conc lus i on  s ta tement  s t a t e s  t h a t  t h i s  i s  an u n l i k e l y  occur rence and t h a t  water  5-51 
q u a l i t y  e f f e c t s  f r om  o i l  s p i l l s  would be MINOR. Your response (15-19) t o  o u r  1 

The d i scuss ion  o f  these two a c t i v i t i e s  cou ld  be impro"ed by e s t i m a t i n g  
t he  t u r b i d i t y  and suspended sediment l e v e l s  t h a t  cou ld  be encountered. We 
r e a l i z e  t h a t  t h e r e  are  severa l  v a r i a b l e s  t h a t  cou ld  a f f e c t  these va lues .  A 5-52 
range of va lues  under va r i ous  c o n d i t i o n s  would p rov i de  adequate i n f o r m a t i o n .  1 

A d d i t i o n a l l y ,  the  d i scuss ion  i n  t he  DEIS bases t he  a n a l y s i s  o f  e f f e c t s  07 
water q u a l i t y  f r om  dredg ing a c t i v i t i e s  on exper ience i n  o t h e r  areas.  Th i s  
exper ience i n d i c a t e d  t h a t  suspended sediment concen t ra t i ons  decreased i n  two  
t o  t h r e e  hours and w i t h i n  one t o  t h r e e  k i l ome te r s  down c u r r e n t  f r om  t h e  p o i n t  
of  d ischarge.  The t ime frame and s p a t i a l  e x t e n t  a re  based on the  movement o f  
sand. 

The d i scuss ion  found on page 111-2 and the  i n f o r m a t i o n  presented i n  
F i gu re  111-3 o f  t he  DEIS show t h a t  sand i s  n o t  the  predominant su r f ace  
sediment found i n  t he  lease s a l e  area.  F i ne r  g ra i ned  s i l t  and c l a y  a r e  more 
p r e v a l e n t .  S i l t  and c l a y  p a r t i c l e s  g e n e r a l l y  s e t t l e  over  a  l onge r  p e r i o d  and 
a  l a r g e r  area t han  do sand p a r t i c l e s .  Thus, us i ng  t he  temporal  and s p a t i a l  
da ta  f r o m  o t h e r  areas where sand i s  t he  predominant sediment i s  n o t  
r e p r e s e n t a t i v e  o f  t he  s i t e - s p e c i f i c  c o n d i t i o n s .  Th i s  approach cou ld  t end  t o  
min imize  t he  temporal  and s p a t i a l  e x t e n t  o f  the  e f f e c t s  o f  d redg ing on water  
qual i t y .  

2 

E f f e c t s  o f  D r i l l i n g  E f f l u e n t  D ischarges:  
- 

One o f  o u r  major  concerns w i t h  pas t  lease EISs has been t he  q u a n t i t y  o f  
muds and c u t t i n g s  t h a t  would be r e c y c l e d  and subsequent ly d ischarged d u r i n g  
deve lopment lp roduct ion .  The FEIS shou ld  c l a r i f y  and d iscuss  the  r e c y c l i n g  
r a t e  used f o r  t h i s  EIS. A range o f  20 t o  80 pe rcen t  (as found i n  t he  s a l e  109 
Chukchi Sea p r e l i m i n a r y  water qua l  i t y  d i scuss ion )  seems reasonable.  Th i s  
range o f  mud r e c y c l i n g  r a t e s  r ep resen t s  a  r e a l i s t i c  approach cons ide r i ng  t h e  
many con t i ngenc ies  t h a t  cou ld  r e s u l t  i n  l e s s  than optimum mud usage d u r i n g  t he  
development o f  a r c t i c  f i e l d s .  - 

The d i scuss ion  i n  t h i s  s e c t i o n  should a l s o  focus on t h e  t o t a l  q u a n t i t y  o f  
d r i l l i n g  muds d ischarged d u r i n g  development r a t h e r  t han  on the  decreased 
q u a n t i t y  o f  d r i l l i n g  muds used pe r  w e l l  d u r i n g  development. There w i l l  be an 
i nc rease  i n  t o t a l  q u a n t i t i e s  o f  muds d ischarged d u r i n g  development compared t o  5-55 
t o t a l  mud d ischarge d u r i n g  e x p l o r a t i o n .  Th i s  shou ld  be d iscussed i n  t he  FEIS. I 



The d i s c u s s i m  about t h e  d ischarge o f  c u t t i n g s  compares t he  c u t t i n g s  t o  
n a t u r a l  sediment l oad ing  and i m p l i e s  t h a t  t h e r e  w i l l  be no e f f e c t .  Again,  i t  
i s  d i f f i c u l t  t o  separa te  water  q u a l i t y  e f f e c t s  f r om  t h e i r  assoc ia ted  
b i o l o g i c a l  e f f e c t s .  Th i s  approach appears t o  i gno re  t h a t  most o f  t h e  n a t u r a l  
sediment load i s  inshore  o f  t he  p o t e n t i a l  d ischarge l o c a t i o n s  assoc ia ted  w i t h  
t h i s  sa l e .  Second. the  c u t t i n g s  g r a i n  s i z e  d i s t r i b u t i o n  should be compared t o  5-56 t he  g r a i n  s i z e  d i s t r i b u t i o n  assoc ia ted  w i t h  n a t u r a l  sediment. A  d i f f e r e n c e  i n  
g r a i n  s i z e  d i s t r i b u t i o n  can have a  major  e f f e c t  on ben th i c  communit ies.  
F i n a l l y ,  the  n a t u r a l  sediment l oad  w i l l  have a  c e r t a i n  amount o f  o r g a n i c  
ma t t e r  assoc ia ted  w i t h  i t .  C u t t i n g s  w i l l  n o t  have s i g n i f i c a n t  q u a n t i t i e s  o f  
o rgan i c  mat te- .  The o rgan i c  ma t t e r  con ten t  can be o f  c r i t i c a l  impor tance t o  
i nfauna l  communi t i e s .  

Format ion  waters a re  p r o h i b i t e d  f r om be ing  d ischarged i n  mar ine  waters  
l e s s  than t en  meters deep by  the  e x i s t i n g  Beau fo r t  Sea General NPDES Pe rm i t .  

contaminat ion .  The volume o f  f o r m a t i o n  waters i s  an unknown (20-150 pe rcen t  
o f  the  o i l  o u t p u t  v o l u r e )  and rep resen t s  a  major  concern i f  d ischarge occu rs  
i n  sha l low water.  

The e f f e c t s  o f  p r o d u c t i o n  d ischarges (p .  IV-8-120) have n o t  been 
eva luated by EPA through t h e  Ocean Discharge C r i t e r i a  Evaluation.(ODCE) 

1 
Formation waters  r ep resen t  a  p o t e n t i a l  source o f  hydrocarbon and heavy meta l  5-57  

pe rm i t  i n  t he  f u t u r e .  They would r e c e i v e  i n d i v i d u a l  pe rm l t s  a f t e r  
s i t e - s p e c i f i c  ODCEs have been completed. 

I 
process. These d ischarges a re  n o t  p lanned t o  be i nc l uded  i n  any genera l  NPDES 5-58 I 
A i r  Q u a l i t y  

We b e l i e v e  t h a t  a i r  q u a l i t y  i s  an impo r tan t  i ssue f o r  t h i s  lease s a l e .  
Th is  i s  due t o  the  l i k e l y  h i g h  i n d u s t r y  i n t e r e s t ,  t he  l a r g e  number o f  on-going 
p r o j e c t s  i n  and ad jacen t  t o  the  lease s a l e  area,  and the  l a r g e  number o f  
unknowns rega rd i ng  p o t e n t i a l  env i ronmenta l  e f f e c t s  on t h i s  s e n s i t i v e  a r c t i c  . 
a rea.  

We would p r e f e r  t o  see t he  r e s u l t s  f rom a i r  q u a l i t y  model ing presented i n  
the  FEIS. MMS went th rough ex tens i ve  e f f o r t s  t o  deve lop t he  OCD model and 
g a i n  EPA approva l  o f  i t .  I t  shou ld  be used t o  model the  worst-case a i r  
emissions f o r  the  more conven t i ona l  p o l l u t a n t s .  We understand t h a t  t h e  
a p p l i c a b i l i t y  o f  t he  OCD model t o  the  a r c t i c  c l i m a t e  i s  l ess  t han  optimum. I t  
i s  however an a v a i l a b l e  t o o l  t h a t  can be used f o r  impact a n a l y s i s .  

The i n e r t  p o l l u t a n t  a i r  q u a l i t y  model ing r e s u l t s  ( us i ng  MMS's O f f s h o r e  
and Coastal  D i spe rs i on  model)  shou ld  be presented i n  t he  FEIS f o r  t he  
cumula t ive  case. The assumption cou ld  be made t h a t  bo th  p o t e n t i a l  p l a t f o r m s  
a re  i n  the  same b lock  and t h r e e  m i l e s  o f f s h o r e  as a  wors t  case scena r i o .  I f  
t he  modeled onshore impacts are  i n s i g n i f i c a n t ,  t h e r e  i s  no problem. I f  
impacts a r e  s i g n i f i c a n t ,  a p p r o p r i a t e  caveats can be s t a t e d  (such as p l a t f o r m s  
may be f u r t h e r  o f f s h o r e ,  c o n t r o l s  can be a p p l i e d  t o  reduce emiss ions .  e t c . ) .  
The OCD model i s  inexpens ive  t o  use and can be r u n  w i t h  r e a d i l y  a v a i l a b l e  
i n p u t  da ta .  

consequence. The impacts o f  e l eva ted  VOC l e v e l s  should be d iscussed i n  t h e  

on t h e  VOC i ssue  t o  determine i f  t he re  i s  an acceptable model t h a t  cou ld  be 
used. The model r e s u l t s  cou ld  be used t o  b e t t e r  de f i ne  and examine p o t e n t i a l  
impacts.  

Based on t he  r e s u l t s  o f  t he  OCD model and perhaps a  more ex tens i ve  VOC 
a n a l y s i s ,  i t  may be app rop r i a te  t o  deve lop an ambient a i r  q u a l i t y  m o n i t o r i n g  
program, perhaps i n  the  fo rm o f  a  l e a s i n g  s t i p u l a t i o n .  Onshore a i r  q u a l i t y  
m o n i t o r i n g  s t a t i o n s  may be e s s e n t i a l  t o  e s t a b l i s h  e x i s t i n g  a i r  p o l l u t a n t  
concen t ra t i ons  f o r  t h e  shore areas be fo re  s i g n i f i c a n t  DCS development occu rs .  
These s t a t i o n s  cou ld  a l s o  be used t o  t r a c k  p o t e n t i a l  a i r  q u a l i t y  deg rada t i on  

15-6. 

d u r i n g  and a f t e r  development. 

On page IV-H-3. i n  the  a i r  q u a l i t y  s e c t i o n  under "Unavoidable Adverse 
E f f e c t s . "  t he  s ta tement  i s  made t h a t  "MODERATE degradat ion  o f  a i r  q u a l i t y  ..." 
i s  expected f r om the  proposa l .  On ly  "MINOR" a i r  q u a l i t y  deg rada t i on  i s  
ment ioned i n  Sec t i on  IV-B-15, " E f f e c t s  on A i r  Q u a l i t y . "  Th i s  i n c o n s i s t e n c y  

I.-.. 
shou ld  be co r rec ted .  

The p o t e n t i a l  l o n g  te rm e f f e c t s  o f  bu rn i ng  o i l  s p i l l s ,  and a c i d i f i c a t i o n  
damage t o  t und ra  f r om atmospheric s u l f a t e  d e p o s i t i o n  shou ld  be d iscussed on 5-64 
page IV-J-I  under "Re la t i onsh ip  Between Loca l  Short-Term Uses and Maintenance 
and Enhancement o f  Long-Term P r o d u c t i v i t y . "  1 

Throughout t he  " E f f e c t s  on A i r  Q u a l i t y "  s e c t i o n  ( s t a r t i n g  
t h e  t e rm  n i t r o u s  ox ides  i s  i n c o r r e c t l y  used. The d iscuss ions  shou ld  i n s t e a d  
r e f e r  i o  e i t h e r  ox ides  o f  n i t r o g e n  o r  n i t r o g e n  ox ides .  N i t r o u s  
t o  " l augh ing  gas" and i s  o f  no  concern f r om an a i r  q u a l i t y  s t andpo in t .  



The approach used in the EIS is to use a systematic method of examining 
effects on a species or species group from each effect-producing activity (oil 
spills, noiseldisturbance, drilling discharges, etc.) and then examine effects 
from these activities in the aggregate. With this method, the conclusion for 
any species or species group can be no lower than the highest rating from any 
of the effects produced by any individual effect-producing activity. The 
variety of effect-producing activities are further considered in the 
oil-spill-risk and the cumulative-case analysis for each resource. Most 
effect-producing activities are short term, localized, and usually not 
additive; therefore, they are not "synergistic." Also, the probability of any 
two effects occurring at the same time and at the same place and to the same 
individuals in the population is extremely remote. "Synergistic" as well as 
"antagonistic" effects have been documented with some heavy metals and the 
combination of heavy metals and organic chemicals using lower-trophic 
organisms in controlled laboratory experiments. Quantitative potential 
synergistic effects with upper-trophic organisms in which two activities have 
a greater than additive effect have not been documented. Without more 
specific direction from the commenter, the present EIS methodology in 
determining effects should be more than adequate. 

Response 5-2 

The analysis of the effects of the proposed action is based on estimated 
scenarios that are as extensive and as up-to-date as can he made in advance of 
a lease sale; Tables 11-A-1 and IV-A-1. These scenarios are associated with a 
mean-case resource estimate of 650 million barrels of oil for that part of the 
Sale 97 planning area offered for lease. Major current and proposed oil and 
gas projects are considered in the cumulative-effects assessment and are 
summarized in Table IV-A-7. We do not understand what is meant by representa- 
tive. 

Response 5-3 

Conditional probabilities are tabulated in Appendix F and are prominently 
presented and discussed in Sections 1V.A.l.c and IV.A.2.b. A conditional 
probability--the probability of contact with a resource target, assuming that 
a spill occurs at a specific location--is most useful in identifying which 
location is or is not contributing to the combined probability of oil-spill 
contact with a resource. However, conditional probabilities do not provide an 
estimate of the likelihood of resource contact with oil; conditional prob- 
abilities only indicate what habitat would be contacted if a spill occurred at 
a specific launch location. For example, placing a hypothetical launch point 
within a resource target creates a conditional probability of 100 percent that 
the resource target would be contacted by a spill occurring at the encircled 
launch point, regardless of how likely or unlikely spill occurrence at that 
location would be. An extensive modeling effort is not needed to conclude 
that if a spill occurred at a specific location it would contact that loca- 
tion, and such a conclusion would not provide meaningful information to a 
decisionmaker. 

Response 5-4 

Final results from the bowhead feeding study conducted in the eastern Alaskan 
Beaufort Sea should be available by June 1987. This will not allow time for 
their incorporation into the FEIS; however, the information will be available 
to the Secretary of the Interior prior to his decision on the lease sale. 

Response 5-5 

The MMS disagrees with the EPA's rating on this EIS regarding both the methods 
used to reach a rating and the statements made concerning the adequacy of the 
EIS. There is only one Federal standard on EIS adequacy--the CEQ Regulations. 
The criteria for an EIS in those regulations govern what needs to be con- 
sidered and how it needs to be considered to be objective, complete, and 
adequate for decisionmaking. 

This EIS has revealed the substance of likely environmental effects, has 
analyzed in depth the relevant facts, and has drawn from them realistic 
assessments of the degrees of effect considered potentially possible. The 
philosophy of the analyses is to emphasize a conservative approach to ensure 
that the outcomes are fully evaluated. These analyses consider regional and 
localized effects, which are gauged by an objective system (defined in 
advance) on a scale consistently applied. When the MMS receives a substitute 
analysis for a potential effect that can be rigorously, consistently, and 
objectively applied, we will give it full and objective consideration and use 
it if the facts warrant. Meanwhile, we do not share EPA's view that this EIS 
is "inadequate ." 
Response 5-6 

This concern is addressed in Responses 2-1, 6-2, 6-3, and 21-11. 

Response 5-7 

Information on benthic invertebrates and fishes in the northeastern Chukchi 
Sea is presented in the DEIS, and additional information has been added to 
Sections III.B.l. and .2. 

Response 5-8 

The 97 EIS does provide site-specific information on important habitats of 
marine and coastal birds and marine mammals in the Chukchi Sea on Graphics 3 
and 4. The information that is presented for the Beaufort Sea environment is 
more specific because the proposal would have more local effects on birds and 
mammals along the coast of the Beaufort Sea than in the Chukchi Sea. 

The biological populations of birds and marine mammals of the Beaufort Sea and 
the northern Chukchi Sea are not only similar but for the most part are the 
same migratory populations. As expressed in Response 5-7, additional infor- 
mation concerning lower-trophic and fish resources in the northeastern Chukchi 
Sea has been added in Sections 1II.B.I and .2. 



Response 5-9 

This concern is addressed in Response 21-39. 

Response 5-10 

Further discussion of fish species and their local availability has been added 
to Sections III.C.3.b(l) (g) , (2) (g) . (3) (g) , and (4) (g) to provide additional 
information for the analysis of subsistence harvest of fish. 

Response 5-1 1 

This concern is addressed in Response 21-37. 

Response 5-12 

This concern is addressed in Response 21-38., The discussion in both Sections 
III.B.2 and IV.B.2 talks about use of nearshore waters by both adult and 
juvenile anadromous fishes, but this discussion has been enlarged. 

Response 5-13 

A more detailed discussion of the Importance of the coastal habitats is made 
in Section III.B.2. Recent information on feeding habits .of anadromous fishes 
is discussed, but no detailed energy budgets are available. 

Response 5-14 

This concern is addressed in Response 5-4. 

Response 5-15 

Pertinent information on the population dynamics of polar bears in the 
Beaufort Sea is discussed in Section III.B.4.b. The percentage of polar bear 
dens located in the Beaufort Sea region from 1983 to 1985 was 78 percent, not 
87 percent (Armstrup, 1985). Sale 97 is very unlikely to result in a signi- 
ficant loss of polar bears or measurably reduce polar bear reproductive rates. 
regardless of whether the population is in equilibrium andlor natural recruit- 
ment. Under the proposal, only 15 exploration drilling units (a maximum of 
3lyear) and 2 production platforms would be located in offshore sea-ice 
habitat used by denning female polar bears. These dens are widely and 
sparsely distributed over thousands of square kilometers of sea-ice habitat. 
The OCS drilling units and platforms and associated winter industrial 
activities would disturb only a very small number of female polar bears and 
cubs (probably less than six females) that happen to be denning within 1 or 2 
kilometers of the platforms. Winter air traffic to and from support facili- 
ties and the platforms would not disturb other denning polar bears along the 
air-traffic routes because the noise would not be audible from inside the 
dens. Thus, only a few females and cubs are likely to be disturbed by the 
proposal. The possible loss of the few cubs due to disturbance of the females 
and subsequent abandonment of a few dens near the drilling units or platforms 
are not likely to represent a long-term effect on the polar population even in 
an equilibrium population (births equal to deaths). The polar bear population 
at "equilibrium" (there is no such thing as a true equilibrium population 

in nature) will still vary naturally in recruitment (births) and in mortality 
(deaths) rates by more than the few polar bear cubs that may be lost due to 
disturbance associated with the proposal. In other words, the loss of a few 
polar bear cubs due to noise-human presence at or near the offshore explora- 
tion and production facilities would not represent a measurable effect (popu- 
lation loss) over and above the natural variation, even in an "equilibrium" 
population. 

Response 5- 16 

Section III.D.5 has been amended to address this concern. 

Response 5-17 

This concern is addressed in Response 5-1. 

Response 5-18 

This concern is addressed in Response 5-1. 

Response 5-19 

The EIS is written to analyze the effects that the proposed action and the 
alternatives might have on the environment. The analyses of the proposed 
action are based on the mean-case resource estimates and corresponding hypo- 
thetical set of scenario conditions for exploration and development and 
production. The elements of the scenarios are based on the types of activi- 
ties, facilities, and strategies that have been, or may be, used to exploit 
the petroleum resources in the Beaufort Sea and northern Alaska, other Arctic 
areas, and other marine environments. 

The analyses of the deferral alternatives and the minimum and maximum cases 
are based on variations in the resources estimates and associated scenario 
conditions. 

Response 5-20 

The EIS has focused on the effects associated with the cumulative case, and 
the effect levels for the cumulative case were determined. In order to make 
this cumulative-case determination, it is necessary to also fully develop the 
proposed action and determine the level of effect associated with this action 
and the decision options. 

Response 5-21 

Conditional probabilities can only be used to estimate the probability of 
target contact if a spill occurred at a specific, hypothetical launch point 
(see also Response 5-3). Responses to specific points raised by the comaenter 
follow: 

* The conditional probability is not "risk" to a resource. Risk 
involves estimating the likelihood of spills occurring, of such spills con- 
tacting the habitat of that resource, and of what damage would occur to the 
resource if the habitat were contacted. 



* Conditional probabilities cannot be used to estimate which targets 
are most likely to be contacted hy spilled oil. Only combined probabilities 
provide this information. The highest conditional probabilities, greater than 
99 percent, indicate only that the hypothetical spill point in question is 
within the target area. That is, the probability of a spill contacting the 
target area is high because the spill is assumed to have occurred within the 
target area. The EIS reviewer should place little empbasis on this obvious 
tautology. 

* Seasonal co,.ditional probabilities cannot determine the season that 
targets are most likelv to be contacted by oil in the Beaufort Sea. About 79 
percent of oii production and, therefore, spill risk would occur during the 
the 9.5 months of oceanographic winter. Obviously, any valid estimate of 
whether spills are more likely to contact a resource in summer than in winter 
would have to take into account that spills would occur with fourfold less 
frequency in summer than in winter. Combined probabilities, but not condi- 
tional probabilities, take this factor into account. 

* Both combined and conditional probabilities are used to evaluate the 
relative merits of deferral alternatives in the EIS. Combined probabilities 
are used to estimate the likelihood of contact with spills, and conditional 
probabilities are used to verifv the point of origin of such spills. 

Response 5-22 

This concern is addressed in Response 5-3. 

Response 5-23 

The approach used in the oil-spill-risk analysis for Sale 100 was developed 
specifically to handle a timeframe for ice-oil interactions that is unique to 
the northern Bering Sea. In the Beaufort Sea, the winter conditions persist 
longer, and a spill frozen into the ice in October could persfst into summer. 
Seasonal probabilities would ignore this extra risk. The "open-water season" 
probabilities emphasized in the Sale 97 EIS include both winter spills that 
persist into summer and spills that occur in summer. 

Response 5-24 

This concern is addressed in Responses 5-7 and 5-21 

Response 5-25 

The combined probabilities assess the likelihood of a spill occurring and 
contacting a resource target. The effects analyses in Sections 1V.B through 
IV.1 evaluate the potential effects of such contact on individual resources. 
Conditional probabilities provide no useful information on the level of effect 
that would occur if a spill contacted resource habitat, and the limited 
information contained in conditional probabilities about the likelihood of 
spill contact has already been used in the calculation of combined 
probabilities. 

Response 5-26 

Conditional probabilities can be used only to estimate the likelihood that, if 
a spill occurred at a specific location, it could contact specifjc areas of 
ocean or shoreline. An estimate of risk to a resource in that area of ocean 
or on that shoreline requires evaluation of whether the resource itself would 
be contacted and what damage such contact would cause. See also Responses 5-3 
and 5-21. 

Response 5-27 

This concern is addressed in Response 21-39. 

Response 5-28 

This concern is addressed in Response 21-37. 

Response 5-29 

This concern is addressed in part in Response 21-38. Effects to multiple age 
classes are discussed in Section IV.B.2, with emphasis on the more abundant 
anadromous fishes. The importance of the coastal habitat to anadromous fishes 
was discussed in both Sections III.B.2 and IV.B.2. 

Response 5-30 

Although some of these effects are already discussed in Section IV.B.2, the 
discussion of sublethal effects has been expanded. 

Response 5-31 

The definitions of level of effect deal with two scales, temporal and spatial, 
both expressed in terms of populations. A MODERATE effect is not based on the 
assumption that only one year-class would be greatly reduced. Rather, it is 
predicated on a change in the distribution or abundance of a portion of a 
regional population that lasts for more than one generation. This could 
encompass effects to multiple age classes within a population. 

Response 5-32 

The potential effects of construction activities on fishes are discussed in 
Section IV.B.2. The commenter is also referred to Responses 21-49 and B-7. 
As detailed in Response 21-49, causeways are not expected to be built for 
Lease Sale 97. 

Dredging activities that could affect the overwintering habitat of anadromous 
fishes (in freshwater channels and delta areas) would be regulated and per- 
mitted by the U.S. Army COE, EPA, and the State of Alaska. The duration of 
such activity is expected to be on the order of a few days or less for a 
particular site (see Response B-7). Since the projected landing points for 
Sale 97 offshore pipelines are Point Belcher (in the Chukchi Sea) and Oliktok 



Point, little effect on overwintering habitat is expected. Because the 
potential effects of such activities are so site-specific, it is more 
appropriate to regulate and mitigate potential effects in the development and 
production phase. 

Response 5-33 

Section IV.B.5.b has been amended to address this concern. 

Response 5-34 

Section lV.I and Table 114-1 have been amended to address this concern. 

Response 5-35 

Final reports from studies to assess the behavioral responses of bowhead 
whales to drilling activities and bowhead feeding in the eastern Alaskan 
Beaufort Sea will not be available in time to incorporate them in the FEIS. 
The study on the effects of drilling activities on bowhead whales will add 
some new data, hut by looking at activities of two drillsites in a single 
year, the study will by no means provide definitive answers. The MMS believes 
that information regarding bowhead reactions to drillship noise collected in 
the Canadian Beaufort Sea and preliminary information regarding the bowhead 
migration past drillship operations in the Alaskan Beaufort Sea during 1986 is 
adequate to assess the potential effects.on howheads of drillship operations 
resulting from this lease sale. Furthermore, the final report on behavioral 
responses of bowhead whales to drilling activities should be available prior 
to the Secretary's decision on the lease sale. Likewise, the feeding study 
report should be available to the Secretary prior to the date of his decision 
on the lease sale. 

Response 5-36 

Although there have been few studies of offshore fishes in the Beaufort and 
Chukchi Seas, the available data suggest that these fishes are not very 
vulnerable to pronounced effects due to oil-related activities. The broad 
distributions of most of the speries combined with the small area expected to 
be affected by a spill imply that only a portion of a population would be 
affected, hence the determination of a MINOR effect. More details are pre- 
sented in Section IV.R.2. 

Response 5-37 

There is no conflict in conclusions between the A h W  LEIS conclusion on 
effects on polar bears and the 97 DEIS conclusion on polar bears. The defini- 
tions of a MODERATE effect level are different. 

The concern about polar bear population equilibrium is addressed in Response 
5-15. 

Response 5-38 

Deferral would reduce the risk of oil spills in the spring-migration corridor 
but would not eliminate it sicce oil may be transported through the area via 
ship or pipeline. 

Response 5-39 

The Barrow Deferral may not eliminate but would reduce ( I )  activity in the 
high-density seabird-feeding area near Point Barrow and (2) noise and 
disturbance effects in the Plover Islands and Peard Bay areas. 

Response 5-40 

This concern is addressed in Response 5-35. 

Response 5-41 

The Kaktovik Deferral would not eliminate but would reduce oil-spill risk and 
disturbance of birds and marine mammals from Kaktovik east to Demarcation 
Point; see Sections IV.F.3 and 4. 

Response 5-42 

The consideration stated was addressed in the DEIS in the assessment of 
potential effects to bowhead whales in Section IV.F.5. 

Response 5-43 

This concern is addressed in Responses 2-1, 6-2, 6-3. and 21-11. 

Response 5-44 

Section IV.F.5 addresses this concern. Since leases have already been granted 
adjacent to the proposed deferral area, aircraft and vessel traffic enroute to 
leased blocks through the deferral area could disturb bowhead whales. Also, 
oil spilled while being transported through the deferral area or spilled on 
ac'jacent leased blocks could affect bowhead whales within the deferral area. 

Response 5-45 

Section IV.B.14.a has been amended to address this concern. 

Response 5-46 

Changes in water temperature and salinity patterns are not predicted to result 
from activities associated with this lease sale; therefore, these types of 
changes are not discussed in relation to fish. Other potential changes 
identified (e.g., the discharge of drilling fluids) are discussed in Section 
IV.B.2. 

Effects on water quality for the proposal are analyzed in Section IV.B.14. 



I Section 1V.B. 14.. has been amended to address this concern. 

/ Response 5-48 

I Section IV.B.14.a has been amended to address this concern. 

I Response 5-49 

I Section IV.B.14.a has been amended to address this concern. 

I Section IV.B.14.a has been amended to address this concern. 

The "policy" is that of NEPA, not MMS. The conclusion on effects on water 
quality is based on what is expected to occur. A spill of 100,000 barrels or 
greater is not anticipated to occur as a result of Sale 97. The likelihood of 
contact with such a spill and what the effects of spill contact would be--for 
water quality or otherwise--are separately estimated in the EIS (Sec. IV). 
However, to base estimates of effects on a remotely possible, extreme event is 
contrary to NEPA requirements. The NEPA requires that extreme events of low 
probability, but possibly higher effect, be analyzed and that the prcbability 
of occurrence be stated--the resulting possihle but unlikely effects must be 
stated but are not required to be factored into bottomline estimates of 
effects. 

I Response 5-52 

Additional information on effects of dredging and gravel-island construction 
are provided in the incorporations by reference cited in Section IV.B.14. 
Further discussion of effects found to be NEGLIGIBLE is not warranted in the 
text. 

I Response 5-53 

The empirical data discussed in Section IV.B.14 are for both muddy and sandy 
bottoms. This has been clarified in the text. 

I Response 5-54 

The estimates of muds and cuttings used in Section IV.B.14.a are those 
provided in the Exploration and Development Report for Sale 97 (USDOI, 
1985a.c; 1987) and are the same as those agreed to and used by EPA in their 
analysis of muds and cuttings in Appendix L. 

Response 5-55 

Both rates of discharge and total quantities of discharged muds and cuttings 
are discussed in Section IV.B.14.a. Discharges are short-term events. They 
last at most for a few hours, and with discharge plumes they are detectable 

for no more than a few hours after discharge ceases. Therefore, effects on 
water quality are also short term, and rates of discharge are more important 
than the total quantities discharged over the life of the field. Note that 
discharges of muds and cuttings during field development are estimated to be 
less than an order-of-magnitude greater than for the exploration discharges, 
which EPA has already determined are not likely to exceed water-quality 
criteria at a distance of 100 meters or more from the discharge (Appendix L). 

Response 5-56 

A detailed discussion of the effects of muds and cuttings on water quality is 
conteined in Appendix L. That information, plus information on expected total 
quantities discharged, maximum rates of discharge, existing legal limitations 
on discharge, and empirical studies of the results of discharge provide the 
basis for the analysis of effects of these discharges on water quality. 
Additional discussion of settling rates and grain size beyond that already 
contained in Appendix L and explicitly included in the discussed empirical 
studies in Section IV.B.14 is not warranted, particularly in view of the 
NEGLIGIBLE to MINOR effect of mud and cutting discharges on water quality. 

The commenter is referred to Section IV.B.l for an analysis of the effects of 
muds and cuttings on benthic biota. 

Response 5-57 

The Beaufort Sea General NPDES Permit applies only to exploration discharges 
of formation waters in the areas offered by past OCS sales. Sale 97 would be 
the first offering for part of the Sale 97 area. The EPA states in their next 
coment that no Ocean Discharge Criteria Evaluation (ODCE) has been done for 
production discharges and that such discharges would not be covered under any 
general NPDES permit. It would be premature to assume that EPA would prohibit 
formation-water discharges in less than 10 meters of water during production 
prior to their completion of an ODCE for that discharge. 

Response 5-58 - 
The effect on water quality of deliberate discharges during production is 
analyzed in Section IV.B.14.a. Adequate information on production discharges 
is available to assess potential effects on water quality; that EPA has not 
yet performed its ODCE process does not impair the analysis in the EIS. 

Response 5-59 

The EIS includes adequate information and analyses, based upon anticipated 
resources on equipment emissions, to demonstrate that the potential effects on 
air quality are MINOR. The necessary information is being assembled to use 
the Offshore and Coastal Dispersion (OCD) model for Alaska. However, the 
analysis in the EIS is more conservative (more pollutants) than OCD model 
results in that the analysis assumes constant onshore winds. The model, with 
variable winds, would demonstrate even less effect. Consequently, the results 
of the analysis, including consideration of existing emission-control 
measures, are adequate to support the conclusions. 



Response 5-60 Response 5-64 

The OCD model results will likely be less conservative for the cumulative case 
(demonstrate less effects) than the analysis in the EIS text. The air-quality 
analyses made for prior Beaufort Sea lease sales also used the same conserva- 
tive assumptions, which are that exploration, development, and production 
would be concentrated 5 kilometers from the shore and that winds would be con- 
stantly onshore. The addition of potential emissions from these analyses 
results in highly conservative emissions estimates for the cumulative case. 
In addition, the projected cumulative amount of oil resources for the U.S. 
Beaufort Sea is now less than either of the individual mean-case resources 
proposed for Sales 71 or 87. This effectively reduces emissions below pre- 
vious cumulative-case estimates. Consequently, the air-quality analysis in 
the EIS for the cumulative-case effects is adequate to support the conclusion. 

Response 5-61 

Section IV.B.15.a(l) has been amended to address the concern with volatile 
organic compounds. Volatile organic compounds are a hydrocarbon component of 
photochemical pollution that foms primarily in periods of intense sunshine 
and can be trapped by atmospheric inversions and topography. In the Beaufort 
Sea, the winter months are completely dark. There is little topography, and 
winds interrupt the occasionally intense inversions. During the summer, 
inversions are less frequent and winds persist. Consequently, photochemical 
pollution is unlikely to form and linger. In addition, the projected emis- 
sions of volatile organic compounds could be reduced by 50 to 95 percent using 
existing control technologies. Although it is possible that remaining poten- 
tial emissions could exceed the exemption level, it is very unlikely because 
this assumes that facilities will be clustered 5 kilometers offshore. It is 
very likely that facilities will be scattered and farther offshore. In any 
event--in order to ensure meeting air-quality standards at the shoreline-- 
additional information and, if necessary, modeling and emission controls will 
be required of operators before they begin offshore activities. 

Response 5-62 

The information in the EIS uses available onshore (including shoreline) 
air-quality-monitoring information from analyses developed in support of 
Alaska Department of Environmental Conservation air-quality permits for the 
Prudhoe Bay area. Onshore air-quality monitoring is the purview of the EPA 
and the Alaska Department of Environmental Conservation. However, NMS would 
be willing to advise on monitoring station locations. The NMS collects 
offshore air-pollutant-emissions information from operators pursuant to 
Federal Regulations 30 CFR 250.34-3(a)(4), to the extent necessary to make 
air-quality-effects determinations under 30 CFR 250.57. 

Response 5-63 

The text in Section IV.H.14 has been corrected to eliminate the inconsistency. 
Because of an oversight, the word "MODERATE" should have been "MINOR" and has 
been changed accordingly. 

Adequate information is presented in the EIS Co demonstrate that the effects 
of burning oil spills and sulfate deposition on the tundra would not be long 
term. Based upon cited observations, it is demonstrated that the effects of 
soot from a burning oil spill would be short term, widely dispersed, and 
likely to be quickly diluted by precipitation, and therefore unlikely to harm 
the tundra. Sulfate deposition from emissions from offshore operations would 
be so widely scattered as to make a significant effect unlikely. In general, 
the increased air pollution from the proposal would be Limited to the life of 
the oil field and would meet the air-quality standards that are designed to 
protect human health and long-term productivity. 

Response 5-65 

The text in Section IV.B.15 has been corrected to change "nitrous oxides" to 
"nitrogen oxides." 



MARINE MAMMAL COMMISSION 
1625 EYE STREET. N W 

WASHINGTON. OC 3JClX 

6 January 1986 

Mr. Alan D. Powers 
Regional Director 
Minerals Management Service, Alaska Region 
U.S. Department of the ~nterior 
949 East 36th Avenue 
Anchorage, Alaska 99508-4302 

Dear Mr. Powers: 

The Marine Mammal Commission, in consultation with its 
Committee of Scientific Advisors on Marine Mammals, has reviewed 
the "Beaufort Sea Sale 97 Draft Environmental Impact Statementn 
and offers the following comments and recommendations. 

GENERAL COMMENTS 

The Draft Environmental Impact Statement (DEIS) provides an 
assessment of possible impacts from a proposed action to lease up 
to 3,930 blocks (approximately 8.58 million acres) of submerged 
OCS lands in the Beaufort and Chukchi Seas off the North Slope of 
Alaska for the purpose of oil and gas exploration and development. 
It also assesses the possible effects of six alternative actions 
and provides information on eight species of marine mammals likely 
to occur ia the proposed sale area, including two species of 
endangered whales (i.e., bowhead and gray whales). It concludes 
that possible effects on endangered and non-endangered marine 
mammals as a result of the Proposed Action are likely to be minor 
and that cumulative effects of offshore oil and gas exploration 
and development on endangered whales are likely to be moderate. 
Consultations with the National Marine Fisheries Service, as 
required under section 7 of the Endangered Species Act, on the 
effects of the proposed action on endangered whales were initiated 
on 10 July 1985, but the results of those consultations were not 
available at the time that the DEIS was prepared. 

The DEIS provides a reasonably thorough review of information 
on the abundance and distribution of marine mammals in the sale 
area and considers many, but not all possible impacts of the 
proposed action. It also provides information indicating that oil 
spills are not likely to occur and contact large numbers of 
endangered or non-endangered marine mammals and, in some cases, 
concludes or implies that the proposed action would therefore have 
a negligible or minor impact. While there may be a low 
probability of an oil spill occurring and directly affecting large 

numbers of marine mammals, it does,not necessarily follow that 
impacts which could occur would be minor. As discussed below, 
there are a number of uncertainties concerning potential effects 
of oil spills and disturbance which could result in impacts 
ranging from minor to major. Some 
or impossible to identify or assess 
the Commission recommends that the FEIS acknowledge this and 
clearly indicate when possible impacts have been judged to be 
negligible or minor because of the low probability of occurrence. 

With respect to potential impacts, the UEIS should be 
modified, as discussed below, to consider: a) the possible 
effects of garbage disposal practices from platforms on polar 
bears; b) the possibility that oil spills, disturbance, etc. will 
cause walrus, polar bears, ice seals or other species to move tc 
adjacent and already occupied areas increasing animal densities in 
those areas to levels which will damage or deplete food supplies; 
and c) the possible cumulative effects of subsistence harvest in^ 
and other activities, as well as oil and gas exploration and 
development on bowhead and beluga whales, polar bears, walrus, z ~ d  
seals. 

The DEIS also identifies a number of potential mitigating 
measures including: stipulations for an orientation program, tk+ 
protection of biological resources, and seasonal drilling 
restrictions for protection of bowhead whales; and "information =o 
lesseesn notices on bird and marine mammal protection, areas of 
special biological and cultural sensitivity, the Beaufort Sea 
Biological Task Force, subsistence whaling and other subsistence 
activities, and endangered whales. These measures would help 
reduce potential impacts associated with the proposed lease sale 
and the Commission recommends that they be incorporated with the 
modifications discussed below as part of the proposed and 
alternative leasing actions. 

- 
Because of the uncertainties noted above and discussed belcir, 

the Commission also recommends that the Minerals Management 
Service consider the possible utility of developing and 
implementing monitoring programs aimed at detecting possible 
unforeseen impacts before these impacts can reach unacceptable 
levels. Some potential impacts, as noted earlier, are difficult 
or impossible to identify and assess using available information. 
In some cases, it could be excessively costly and time consuming, 
if not impossible, to obtain the information required for accurare 
impact assessment prior to initiating exploration and developmenr. 
Such situations could lead to adverse environmental impacts, 
and/or delay exploration and development, and might be avoided a= 
least in part by developing and implementing monitoring programs 
to identify possible unforeseen impacts in time to take remedial 
steps to assure that they do not reach unacceptable levels. 

- 



SPECIFIC COMMENTS - 
Pages 1-1 to 1-5, Leasing Process: This section identifies the 
steps considered as part of the leasing process for the proposed 
sale. Step number 6 ("preparation of Draft Environmental Impact 
Statement") notes the importance of the Minerals Management 
Service's Alaska Environmental Studies Program with respect to the 
preparation of the DEIS and refers the reader to a description of 
that Program in Appendix D. The Environmental Studies Program 
also is an important source of information for other identified 
steps in the leasing process and, to appropriately identify its 
role, either the section should be expanded to list and describe 
the role of the Environmental Studies Program as a separate step, 
or its role should be discussed under each of the other relevant 
steps already described (e.g., the leasing schedule, area 
identification, scoplng, endangered species consultations, etc.). 

2 

Pages 11-12 to 11-26, Potential Mitigating Measures: This section 
identifies a number of "potential stipulations" and "information 
to lessees" notices which are intended to reduce potential impacts 
on various resources including marine mammals. The potential 
stipulations include, among others, measures for: an orientation 
program; protection of biological resources: and seasonal drilling 
restrictions to protect bowhead whales. The Notices to lessees 
include, among others, those which provide information on: bird 

during the period of post sale activity, the likelihood of 
detecting and correctly attributing causes to unforeseen 
environmental effects, particularly long-term incremental impacts 
that are difficult to predict, will be significantly reduced. 
Although certain possible monitoring activities are identified 
with respect to potential stipulations and "information to 
lesseesN notices identified in this section of the DEIS, a 
management related monitoring and studies program is not 
identified as a required or potential mitigating measure here or 
elsewhere in the DEIS. 

The Commission, therefore, recommends that this section of 
the DEIS or the preceding section entitled "Mitigating Measures 
That Are Part of the Proposed Action" be expanded to identify and 
describe the roles of the Service's Alaska Environmental Studies 
Program and the lessee during the post-lease sale period in 
ensuring that lease managers are able to detect and mitigate 
possible unforeseen effects. In this regard, the DEIS should 
identify the steps that will be taken to ensure that the requisite 
monitoring program is identified and in place during the course of 
field development and production. 

Pages 11-16 to 11-19, stipulation No. 4, Seasonal Drilling 
Restriction for Protection of Bowhead Whales from Potential 
Effects cf Oil Spills: This Stipulation would minimize possible 1 - 

and marine mammal protection: areas-of special biological effectsof disturbance, noise, and drilling muds as well-as oil 1 6-4 
sensitivity; the Beaufort Sea ~iological~~ask Force;-subsistence 
whaling; and endangered species. Such measures would help to 
avoid or reduce potential impacts on marine mammals and the 
ecosystems of which they are a part and the Commission recommends 
that they be modified as discussed below and incorporated as part 
of the Proposed Action and other leasing alternatives. 

One of the most important steps that can be taken to ensure 
that the environment and other resources are not adversely 
affected is to ensure that the lease manager (the Regional 
Supervisor, Field Operations) has the information necessary to 
make informed decisions with respect to the possible effects of 
lease operations. This need is identified in section 20 of the 
Outer Continental Shelf Lands Act, which requires the Secretary of 
the Interior to conduct environmental studies, including post- 
lease sale monitoring studies as may be necessary to obtain 
information pertinent to sound leasing decisions and for the 
purpose of identifying significant post-lease sale changes in 
environmental conditions. Specific research and monitoring needs 
are also identified in the ~iological Opinion prepared by the 
National Marine Fisheries Service and included in Appendix J of 
the DEIS. 

- 
The Minerals Management Service's Regional Environmental 

Studies Program, which addresses these requirements and needs, has 
provided and should continue to provide information essential for 
predicting, detecting and mitigating potential environmental 
impacts. If such a program were not in place for the sale area 

spills on bowhead whales. We therefore suggest deleting the words 
"from the Potential Effects of Oil Spillsu from the title. 

Pages 11-20 to 11-22, Information on Bird and Marine Mammal - 
Protection: This section of the DEIS provides information on 
requirements and guidelines for protecting certain wildlife 
reso'lrces. The second sentence of the fourth complete paragraph 
on Dase 11-21 refers to "Notice to Lessees No. 84-3." which 
specifies performance standards to be followed duriAg the donduct 
of preliminary activities on a lease. We are not familiar with 
the terns of this Notice and request that a copy of this and other 
Notices related to marine mammals be sent to us. In addition, if 
it is not already included in either this Notice or the 
Orientation Program required under Potential Stipulation No. 2, 
provisions should be made to advise oil industry personnel and 
their contractors of the penalties as well as the performance 
standards associated with laws pertaining to bird and marine 
mammal protection. 

Page 11-22, Information on Areas of Special Biological and 
Cultural Sensitivity: This Notice advises lessees of certain 
areas of special bioloqical sensitivity. If it has not already 1 

1 
been done,-the commission recommends that the Minerals ~ana~ement 
Service consult with the Fish and Wildlife Service and the 
National Marine Fisheries Service to ensure that all areas of 

6-3 special biological importance to polar bears, seals, and beluga 
whales have been identified and included on the list in this 



Notice. The Notice should also be expanded to note that these 
areas should be targeted for special measures to minimize or 
restrict possible disturbance associated with noise and 
construction activities. 

Pages 11-24 to 11-25, Information on Subsistence Whaling and Other 
subsistence Activities: This Notice advises lessees of the 
location and timing of subsistence whaling activities along 
Alaska's North Slope. It should be expanded to provide similar 6-7 
informati~n concerning the subsistence take of polar bears, beluga 
whales, bearded seals, and other species of importance to Alaska 
Natives. 1 
Pages 111-24 to 111-27, Pinnipeds, Polar Bears, and Beluga Whales: 
This section provides a useful review of information regarding 1 
population size, distribution, and reproductive patterns of 
certain marine mammals which occur in the leasing area. To 
indicate the relationships among these and other components of the 
Beaufort Sea food web, it would be useful to include a schematic 
diagram of the principle components of the food web. 

Page IV-B-34, fourth paragraph: The marine mammal population 
estimates cited in the first sentence of this paragraph appear to 
be for all of Alaska rather than for the proposed sale area in 
which the species mcommonly occur year-round or sea~onally.~~ 

J 
Page IV-B-35, second complete paragraph: This one sentence 
paragraph states that a study of oil effects on dolphins provides 
"sufficient insight" on potential effects of oil spill contact on 1 
beluga whales. Transferring the results of studies on one species 16-10 
to another species is subject to great uncertainty. It therefore 
is questionable whether the insight is sufficient and the word 
nsufficientvv probably should be deleted. 

7 

Page IV-B-36, second complete paragraph: This paragraph notes 
that ringed, spotted and bearded seals, walrus and beluga whale I 
are capable ofmoving from an area of local prey depletion 
resulting from an oil spill to other unaffected locations where 
prey are abundant. While the capability no doubt exists, the DEI 
fails to consider what would happen if the unaffected areas 
already were inhabited and the influx of additional animals 
resulted in densities above carrying capacity and depletion of 
food supplies in those areas as well. It should be noted that 
such a shift in species distribution could stress remaining food 
resources and result in a general decrease in carrying capacity 
which could precipitate a regional population decline. 

Page IV-B-37, third complete paragraph: This paragraph concludes 
that the one time loss of 20-30 polar bears due to an oil spill is 

than a minor effect. The paragraph should be revised to better 
reflect the potential range of impacts on polar bears. 1 

7 

likely to represent a minor impact. If polar bear populations are 
declining or stabilized at low levels because of subsistence 
hunting or other sources of mortality, the loss of this number of 
bears, particularly if all or most were females, could have more 

Paqe IV-B-38, Effects of Noise and Disturbance: This section 
should be expanded to note that disturbance of seals, polar bears, 
and beluga whales by exploration and development activities could 
result in site avoidance by individuals of one or more species. 
As noted above, this could, in turn, result in increased pressure 6-13 
on limited food resources in those areas into which displaced 
animals move. For this reason, it should be noted that potential 
impacts on polar bears and perhaps beluga whales and seals could 
range from negligible to moderate rather than minor. 1 - 

6- 12 

Page IV-B-42, Effects of Offshore Construction: This section 
discusses the effects of constructing offshore drilling platforms. 
~ o o d  scraps and other trash generated by workers during 
construction, as well as operation of these platforms, could 
attract polar bears. Such attraction could result both in death 
or injury of workmen and in some bears being shot as nuisance 
animals. This section should be expanded to discuss these 
potential effects. - 
Pages IV-B-43 to 1V-B-44, carryover paragraph: The sentence 
beginning on the bottom of page IV-B-43 notes that in the event of I 
a severe-oil spill, contamination of benthic food sources and 
feeding habitats could reduce winter sunrival of walrus the 
following year and possibly reduce herd productivity for that 
year. It should be noted that these effects could be manifested 
for more than one year or until the food resources recovered to 
the pre-spill state. - 
Pages IV-B-44, first and second complete paragraphs: These 
paraqraphs note that noise and disturbance from aircraft and ship 1 
trafiic-servicing drilling platforms could greatly disturb hauled 
out seals and walrus causing them to charge into the water, that 
vessel traffic associated with supply boats and icebreakers could 
temporarily displace or interfere with marine mammal migration and 
distribution for a few hours to a few days, and that these effects 
are likely to be minor. The paragraphs should be expanded to note 
that repeated occurrences of such events could lead to area 
avoidance by some or all of these species and that the 
siqnificance of such avoidance could ranqe from neqliqible to - - 
major. 

Page IV-B-44, Conclusions: For reasons noted above, something 
like the following should be added to the end of the sentence: 
"...however, potential impacts could range from negligible to 
major." 

J 
- 

Page IV-B-44 to 1V-B-47, Cumulative Effects: This section should 
be expanded to consider the effects of subsistence huntins on the I 
abundince and distribution of polar bears, beluga whales,-bearded 
seals, and ringed seals. In addition, for the reasons already 
noted, the conclusion on page IV-B-45 should be revised to 

I6 l8 



indicate that possible cumulative effects are uncertain for these I 
species and they could range from negligible to major. _f 

Page IV-B-48, first paragraph: This paragraph notes that, if 
bowhead whale habitat is contaminated with spilled oil, there 1 
could be a localized reduction in food resoukces and perhaps a 
temporary displacement from feeding areas. It should be noted 
that "a localized reduction in food resourcesn could have a 
significant adverse effect if alternative food resources are not 6-19 
readily available or if reduction in one area results in higher 
predator pressure in other areas. In addition, it should be noted 
that oil contamination of an important feeding area could induce a 
long-term avoidance of such an area by bowhead whales. 

The last sentence of the paragraph, which notes that no 
drilling or nondrilling blowouts greater than 1000 barrels 

to note that the vast majority of this exderience is based on 
wells drilled in less rigorous non-Arctic environments. 

1 
occurred during the period from 1981 to 1983, should be expanded 

Page IV-B-49, second complete paragraph: This paragraph notes 
that it has been suggested that ingested oil may coat the stomach 
or intestinal mucosa of a bowhead whale, but that "since cetaceans 
do not drink sea water, it is unlikely that bowheads would ingest 6-21 
the quantity of oil needed to produce toxic effects." The fact 
that cetaceans do not drink sea water does not preclude the 
possibility that oil might be ingested incidental to feeding 
activity. The sentence should be revised to better reflect the 
likelihood of oil ingestion. 1 

Page IV-B-54 to IV-B-56, Cumulative Effects: This section 
discusses cumulative effects of offshore oil and gas activities on 
bowhead whales. It should be expanded to indicate the possible 
cumulative effects of subsistence hunting and other human 
activities as well. If all potential impact sources are 
considered, the possible cumulative effects on bowhead whales 
might well be major. - 

I hope these comments and recommendations are helpful. If 
you or your staff have any questions concerning them, please let 
me know. 

Sincerely, 

Pages IV-B-49 to IV-B-50, carryover paragraph: The last sentence 
of the paragraph notes that "...bowhead whales may be capable of 
metabolizing and and (sic) excreting polynuclear aromatic 
hydrocarbons from oil, so it is unlikely that petroleum 
hydrocarbons would accumulate to harmful levels...". The 
conclusion does not follow from its premise. The end of the 
sentence should be changed to read something like "so it is 
possible that petroleum hydrocarbons might not accumulate to 
harmful levels...". 

Page IV-B-50, second complete paragraph: Data or reference(s) 
should be provided to support the conclusion in the third sentence 
which states that "(d)ischarges of fluids from drilling units and 6-23 
production platforms should not significantly decrease bowhead 
whale food resources." 

Page IV-B-54, Summary and Conclusion Paragraphs: For reasons 
noted above, this paragraph should be qxganded to note that a 
"localized" reduction in food resources could have a significant 

critical feeding area could result in significant long-term site 

1 
impact, and that it is uncertain whether or not an oil spill in a 

avoidance by bowhead whales. It should be noted that while the 
expected impacts on bowhead whales would b% minor, the actual 
impacts could range from negligible to major. 

Scientific program Director 

cc William D. Bettenberg 



Response 6-1 

This concern is addressed in Response 21-23. 

Response 6 - 2  

MMS has implemented monitoring studies rf marine mammals and of trace-metal 
and hvdrocarbon levels in the Beaufort Sea. Further information on the 
Environmental Studies Program, including monitoring studies, has been added to 
Appendix D. 

Response 6-7 

Further discussion of the postlease role of the Environmental Studies Program 
has been added to Appendix D. 

Response 6-4 

The RXS agrees with your assessment that the effects of disturbance, noise, 
and drilling muds on bowhead whales would also be minimized; however, the 
major concern for which this measure was developed was oil spills. Since we 
have another mitigating measure for noise effects, we believe the title should 
remain unchanged. 

Response 6-5 

Because it is intended for individuals, the Orientation Program should empha- 
size the positive aspects of informing ind~~stry personnel about the biological 
resources and the communitv values, customs, and lifestvles of the people in 
the areas where exploration and development and prodrrction activities may 
occur. The program should not focus on the negative aspects (penalties) of 
failure to compl~. with the laws 

The WS cooperates with those apencies that are responsible for enforcing laws 
to protect birds and marine mammals but reasonably should not be expected to 
inform the lessees and their contractors of all applicable performance stand- 
ards that these agencies have. 

Response 6-6 

FWS and MFS, along with other public agencies and private organizations, have 
the opportunity to contribute information about important biological habitats 
during (1) the scoping process--Section I . A . 5 ,  (2 )  the review and public 
hearings on the DEIS--Section I.A.8, and (3) MMS-sponsored Information Update 
Meetings and Tnfonnation Transfer Meetings--Section I.A.6. 

Also. see Responses 2-15 and 7-7. 

Response 6-7 

ITL No. 5, Information on Subsistence Whaling and Other Subsistence Activi- 
ties, focuses on bowhead whaling because of the howheads' extreme importance 
to North Slope subsistence and way of life. Powever, ITL No. 5 does not 

ignore the importance of other subsistence activities. It states, "Lessees 
are therefore advised that operations should be conducted so as to avoid 
unnecessary interference with subsistence harvests." 

Response 6-8 

A schematic diagram of the principal components of the food web is presented 
in Graphic 2. A reference to this food web has been added to the pinniped, 
polar bear, and beluga whale discussion in Section 1II.B.O. 

Response 6-9 

As noted in Section IV.B.4, the population numbers for the six species of 
nonendangered marine mammals are estimates of the animals that commonly occur 
year-round or seasonally throughout or in a part of the Beaufort Sea Planning 
Area. The planning area includes marine mammal habitats of both the Beaufort 
and Chukchi Seas. 

Response 6-10 

Extrapolating the results of studies on one spec'ies to another is not always 
subject to great uncertainty. Beluga whales, dolphins, and porpoises are 
closely related cetacean species. The effects of oil contact on dolphins are 
applicable to beluga whales. 

Response 6-11 

The area affected by an oil spill--for example, the under-ice habitat of 
ringed seals--would be no more than a few square kilometers, even in a severe 
case, and contamination would involve the displacement of no more than a few 
seals. This level of displacement would have no effect on the overall seal 
populations, even in a relatively local area such as Camden Bay. The influx 
of a few additional seals into unaffected adjacent habitats would not be over 
and above the natural variation in abundance of seals in the unaffected 
habitat. Thus, carrying capacity would not be measurably decreased. No 
measurable shifts in marine mammal-species distribution are likely to occur as 
a result of an oil spill. The area that would be severely affected or conta- 
minated by an oil spill to the point of causing a food shortage for marine 
mammals would be very small, and the effect on food-organism numbers would be 
very temporary (a few days) because of the rapid recruitment of fish and 
invertebrates from adjacent areas. 

Response 6-12 

The assertion that all or most of the polar bears killed by one or more spills 
would be females is an unreasonable assumption even for a worst-case analysis, 
if it were required. For one or more spills to selectively contact a group of 
polar bears consisting predominantly of females, the spills would have to 
occur and contact an area of female denning-concentration sites at the time 
the bears are leaving the den. Female bears leave the dens in March or April 
when the spilled oil would still be frozen under or in the ice. Furthermore, 
there is no evidence that polar bear populations are declining or are at low 
levels. 



MMS is required to determine the effect level of the proposal, not to repeat 
the full range of possible effects on the resource (NEGLIGIBLE to MAJOR). 

Response 6- 13 

Site avoidance by marine mammals as a result of exploration and development 
and production activities such as air and vessel traffic would be very short 
tern. lasting a few minutes to no more than a few days (a MINOR effect). The 
length of displacement would not significantly (measurably) affect the food 
sources of the displaced animals or food sources of other marine mammals in 
adjacent are-s; therefore, no long-term effects would be expected. Addi- 
tionally, there has been no documented or observed long-term (several 
months-years) site avoidance of production facilities by marine mammals in 
association with oil exploration and development in other areas such as Cook 
Inlet, Alaska. 

See Response 6-12 in regard to the use of effect-level ranges. 

Response 6-14 

PPIS Operating Order No. 7, Pollution Prevention and Control, prohibits the 
dumping of food scraps and trash that would attract polar bears to the plat- 
forms. Althougll some bears are still attracted to industrial facilities, the 
number of bears sacrificed due to safety reasons would be NEGLIGIBLE to the 
population. The Marine Mannpal Protection Act of 1972 prevents the taking of 
polar bears (as defined in the act) by the oil industry in regard to industry 
operations in the Reaufort Sea without special permits from FWS. The taking 
of polar bears by other industrial or commercial activities is also prohibited 
under the Marine Mamma1,Protection Act. The use of harmless deterrents such 
as plastic bullets or other measures to avoid interactions and/or encounters 
between oil workers and bears can be successful. 

Response 6-15 

Even in a very large oil-spill event, the amount of oil reaching the benthic- 
feeding habitat of walruses and affecting the clam population would be only a 
small fraction of the total oil spilled. Thus, the amount of benthic habitat 
(perhaps a few kc2) and number of benthic organisms are likely to be small in 
comparison to the size of walrus-feeding areas (several hundred to several 
thousand km2). The remixing and suspending of benthic sediments due to storms 
and ice scour would disperse the oil in contaminated sediments. Following 
removal of the oil and contaminated sediments, other benthic fauna would 
recolonize the areas previously contaminated by the spill within 1 year. 
Thus, effects on walrus-food sources would not likely persist for more than 1 
year. The effect of spilled oil on benthic-organism communities is likely to 
be MINOR; see Section IV.B.l.a(l)(c). 

Also, see Response W-3. 

Response 6-16 

"Repeated disturbance" of hauled-out walruses and seals along the pack-ice 
front by aircraft traffic would not result in long-term or seasonal avoidance 
of the ice front. In the first place, the locations of the ice front and the 

walruses change constantly from day to day. Even if each aircraft flight 
during exploration and development were to disturb some walruses and seals, 
each incident would disturb different animals on different ice floes. There 
is no evidence that repeated exposure of seals-pinnipeds to aircraft traffic 
at an onshore-haulout location causes abandonment of the habitat. Even the 
kjlling of seals from airplanes on Tugidak Island in the Gulf of Alaska prior 
to the enactment of the 1972 Marine Mammal Protection Act did not cause the 
animals to abandon pupping and haulout sites on the island. Marine mammals do 
not readily abandon habitat areas, even when they are subject to such severe 
harassment as the killing of large numbers of individuals of the species. 

Response 6-17 

This concern is addressed in Responses 6-12 and 6-16. 

Response 6-18 

The major projects considered in the cumulative-effects assessment of polar 
bears, pinnipeds, and beluga whales are shown in Table IV-A-7. The effects 
that subsistence hunting may have on the abundance.and distribution of marine 
mammals are more appropriately assessed by those Federal agencies, such as FWS 
and hWFS, and State agencies, such as the Alaska Department of Fish and Game, 
that are charged with management responsibilities for these species. 

Also, see Response 6-12. 

Response 6-19 

The MMS does not helieve that a localized reduction in food resources would 
significantly affect bowhead whales. Perhaps there is some confusion from the 
lack of quantification associated with the term "localized reduction." As 
stated in Section IV.B.5.b(l), even a large spill of 10,000 barrels under 
open-water conditions is predicted to produce a slick which, after 10 days, 
would cover only 1 to 2 square kilometers of surface area. Therefore, we are 
talking about an extremely small, localized area. The highest crude oil 
water-soluble-fraction (VSF) concentration observed in experimental situations 
or predicted by spill dissolution models was 0.6 parts per million 
(Thorsteinson, 1984). In experimental tests of crude oil WSF on the 
euphausiid Thysanoessa raschii, a major prey item of bowhead whales, Fishman, 
Caldwell, and Vogel (1985) generally found that a WSF concentration of 0.6 
parts per million would have no effect on most lifestages of the euphsusiid 
and that population losses would be minimal, if any. This information com- 
bined with the fact that bowhead-food sources are very patchy and transitory 
leads us to conclude that an oil spill would not have significant adverse 
effects on the bowhead whale's food resources. 

We are unaware of evidence that would indicate that bowhead whales would 
display long-term avoidance of important feeding areas into which oil is 
spilled. On the contrary, Goodale. Hyman. and Winn (1981) report that 
humpback whales, fin whales, and possibly right whales were actively feeding 
and surfacing in and near slicks from the Sword oil spill, and gray 
whales migrate semiannually through waters c o n t a m i n x  by natural oil seeps 
off the California coast. 



Response 6-20 

Section IV.B.S.b(l) has been amended to address this concern. 

Response 6-21 

Section IV.B.5.b(l) has been amended to address this concern. 

Response 6-22 

Section IV.B.5.b(l) has been amended to address this concern. 

Response 6-23 

Seccion IV.B.S.b(l) has been amended to address this concern. 

Response 6-24 

This concern is addressed in Response 6-19. Based on that information, we do 
not believe a change is needed in Section IV.B.S.b(l). 

Response 6-25 

An analysis of the effects of the proposed action on the subsistence uses of 
bowhead whales is in Section IV.B.9. Cumulative effects are discussed in 
Section IV.B.9.b(3). 
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nr.rl+CRAGC AL9S ... 
Dear Mr. Powers: 

The State of Alaska appreciates the opportunity to review the 
Department of the Interior's (DOI) Draft Environmental Impact 
Statement (DEISI for the Beaufort Sea Outer Continental Shelf 
(OCS) Sale 97 planning area. Our comments focus on four aspezrs 
of the DEIS including: (1) the proposed action and alternati-es, 
(2) the Section 810 evaluation, (3) the proposed mitigating 
measures, and ( 4 )  the environmental impact assessment. Each c: 
these topics are discussed below. 

Proposed Action and Alternatives 

The D O 1  is proposing to offer for lease 3,930 blocks or apprc:x- 
mately 21.2 mlllion acres (Alternative I) in the Beaufort and 
Chukchi seas. The state recommends that the DO1 adopt the Barrow 
Deferral Alternative IV which would defer 201 whole or partiaL 
blocks located offshore from Point Barrow. The state will defsr 
making any recommendations on the Kaktovik Deferral (Alternatl-.-e 
V) until we have had an opportunity to review and consider thi 
results of various studies addressing bowhead whales in this 
area. Both of these deferral alternatives are discussed below. 

The Barrow Deferral recommendation is consistent with past stzze 
policy and could significantly reduce potential impacts to 
subsistence harvest activities, marine mammals, and waterfowl. 
The state supported 3 similar but larger deferral in CCS Sale 57, 
and recently reemphasized its support for deferrals around Polxt 
Barrow in its May 8, 1986, comments on the draft proposed 
five-year OCS leasing program. The Barrow Deferral would alsc 
remove the Chukchi polynya from the sale area which could 
significantly reduce potential impacts to marlne mammals and 
waterbirds. The Chukchi polynya is an open-water ice lead sysrem 

that occurs along the eastern shore of the Chukchi Sea. The 
polynya is formed when prevailing winter and spring easterly 
winds move the ice pack away from shorefast ice. This tends to 
maintain an open ice lead system from January onward. The lead 
system is extremely important to marine mammals and seaducks, 
particularly bowhead whales and king eiders, as a spring 
migration corridor. Oilspills in this lead system could severly 
impact these species. Noise and disturbance caused by industrial 
activities in this area could also have the potential to disrupt 
the spring migration of bowhead whales because they would be 
restricted to the ice lead system. 

The state prefers the use of mitigating measures in lieu of 
deferrals whenever scientific information and technological 
capabilities enables leasing to proceed in an environmentally 
sound manner. In the case of the area around Barrow, however, 
several questions remain which need to be addressed before 
leasing should occur. The state recommends that leasing be 
deferred in the vicinity of Barrow for at least another two years 
in order to: 1) obtain additional information regarding the 
effects of industry-related noise and disturbance on subsistence 
whaling activity and marine mammals, including bowhead whales; 
2)  allow the oil industry to galn additional experience in 
operating in multi-year ice conditions found in the vicinity of 
Barrow; and 3) allow time to determine whether appropriate 
mitigation measures for protecting the wildlife resources in the 
Chukchi polynya can be developed. 

Several studies are currently ongoing which the state would like 
to review prior to developing a recommendation on the Kaktovik 
Deferral. A key study entitled "Food Organisms of Bowhead Whales 
in the Eastern Beaufort Sea" is examining the importance of the 
eastern Beaufort Sea as feeding grounds for bowhead whales. A 
similar study entitled "Zooplankton of a Bowhead Whale Feeding 
Area of the Yukon Coast" is being sponsored by the Canadian 
Government which will provide information on habitats to the east 
of Demarcation Point. The DO1 is also sponsoring a study enti- 
tled "Prediction of Drilling Site-Specific Interaction of Indus- 
trial Acoustic Stimuli and Endangered Whales: Beaufort Sea" 
which will provide additional data on potential disturbance 
effects to bowhead whales. All of these are two-year studies 
with the final reports to be available in the Spring of 1987. 
Shell Western E&P Inc., and Union Oil Co., both monitored their 
drilling activities this past summer to assess the potential 
disturbance of drilling and support activities to migrating 
bowhead whales. Preliminary drafts of these results will also be 
available by March 1987. These studies should provide important 
information to assessing the effects of oil and gas exploration, 
development, and production on bowhead whales. The state antici- 
pates developing a recommendation on the Kaktovik Deferral for 
the Proposed Notice of Sale after reviewing the aforementioned 
studies. 
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In addltion to our specific deFerral request, there are a zzmber 
of areas that are being identified at this time in which bc=h the 
state and federal government claim ownership. Some of these 
areas are the subject of litigation. The state is considering 
the feasibility of an interim agreement with Minerals Mana~sment 
Servicc (FWlS) for oil and gas leasing purposes. If agreeme-t is 
not reached, the state may request deletion of certain disguted 
acreage. 

Section 810 Evaluation 

The DEIS includes a thorough discussion of subsistence uses of 
fish and wildlife resources by North Slope communities. Ll'ie- 
wise, the Section 810 evaluation of potential impacts on scbsis- 
tence uses is reasonable and logically consistent. It incczpo- 
rates many of the recommendations we have made to federal 
agencies regarding the composition of adequate 810 evaluat~=ns, 
including a community approach, and relatively detailed inf3rma- 
tlon on subsistence harvest activities. The 810 evaluatio. 
concludes that Sale 97 may result in significant restrictic-s on 
subsistence uses of bowhead whales and waterfowl in Barrow, 
Atquasuk, and Nuiqsut; of bowhead and belukha whales and 
waterfowl in Kaktovik; and of bowhead and belukha whales, seals, 
and caribou in Wainwright. - 
However, the state has two remaining concerns with the Sectlon 
810 analysis. First, it does not discuss to what degree the 
potential "significant subsistence use restrictions'' prediczed in 
the section would actually effect the social and economic 
structure of the affected communities. There currently is no way 7'1 
to determine from the 810 analysis how significant these 
projected restrictions may be to residents of the North Slc?e. 
Some type of quantification and/or assessment would appear ro be 
essential to the development of alternatives on mitigation. 
Second, it fails to adequately address Section 810(a) ( 3 ) ( C ) ,  
which requires that "reasonable steps will be taken to mini~ize 
adverse impacts upon subsistence uses and resources resulting 
from such action." While the evaluation lists some of the zypes 7-2 
of mitigating measures available, it does not provide any 
specific plan for assuring that the projected adverse impaczs 
will be minimized. 1 7 
We believe that Section 810(a) (3)(C) requires a process thrcugh 
which local residents knowledgeable about local subsistence 
patterns are closely involved in identifying specific problems 
and working out mitigating solutions. Residents of Worth Slope 
villages actively involved in hunting and fishing have the r.ost 
knowledge of specific local subsistence patterns. Systematically 
involving them in the mitigation process would help meet the 

requirements of Section 810(a) (3) as well as help ensure the 
meaningiul role for local rural residents envisioned by Congress 
in the Alaska National Interest Lands Conservation Act (ANILCA) 
Title VIII. 

Proposed Mitigating Measures 

The state supports the adoption of all the proposed stipulations 
and Information to Lessees (ITLs) contained in the DEIS and think 
they will contribute to the necessary protection for fish and 
wildlife resources in the proposed sale area. In addition, the 
state recommends (1) changes to the language of proposed 
Stipulation 3 regarcling protection of biological resources, ( 2 )  
the adoption of a stipulation regarding testing of oilspill 
containment equipment, (3) the adoption of Stipulation No. 7 from 
Sale 87 regarding discharges of produced waters, drilling muds, 
and cuttings, and (4) modification of ITL No. 2 to ensure lessees 
take appropriate protective measures in their oilspill 
contingency plans to protect the biologically sensitive Colville 
Delta and coastal salt marshes from Kogru Inlet to the west side 
of Smith Bay. Enclosure 1 contains specific stipulation language 
recommended for inclusion of mitigating measures for Sale 97. 

Environmental Impact Assessment 

The state has three major concerns regarding the DEIS analysis of 
potential environmental impacts, including: (1) DOI's approach 
to discounting impacts to local populations as well as discount- 
ing benefits from various deferral alternatives by evaluating 
them on a regionwide basis, (2) the failure to include specific 
discussions or conclusions on the effects of oilspills and noise 
disturbance on marine mammals and birds in the Chukchi spring 
lead system, and (3) the DEIS's general discounting of potential 
oil and gas development impacts to bowhead whales. Each of these 
concerns are discussed in Enclosure 2. 

Please call if you have any questions regarding the state's 
comments. 

Sincerely, 

Y C3 

Robert L. G----- 
Director 

Enclosures 



Mr. Powers - 5 -  January 5, 1987 

cc: Commissioner Don Collinsworth, DFG, Juneau 
Commissioner Judy Brady, DNR, Juneau 
Commissioner Dennis Kelso, DEC, Juneau 
Mayor George Ahmaogak, North Slope Borough, Barrow 
John Katz, Office of the Governor, Washington, DC 
Rod Swope, Office of the Governor, Juneau 

ENCLOSURE 1 

Recommended Stipulations and Information to Lessee 
for the Diapir Field OCS Lease Sale 97 

The state supports the proposed mitigating measures contained in 
the Draft Environmental Impact Statement (DEIS). The following 
changes or additional measures are also reco~nmended as being 
necessary to adequately protect the fish and wildlife resources 
in the Beaufort Sea planning area. - 
Stipulation 3  - Protection of Biological Resources 
The state recommends that the wording of Stipulation 3 be revised 
as follows: 

a. If the RSFO has reason to believe that biological 
populations or habitats exist and require protection, 
the RSFO shall give the lessee notice that the lessor 
is invoking the provisions of this stipulation and the 
lessee shall comply with the following requirements. 
Prior to any drilling activity or the construction or 
placement of any structure for exploration or well 
drilling .and pipeline and platform placement, 
hereinafter referred to as "operation," the lessee 
shall conduct site specific surveys as approved by the 
RSFO in accordance with prescribed biological survey 
requirements to determine the existence of any special 
biological resource including but not limited to: 

1. Very unusual, rare or uncommon ecosystems or 
ecotones; or 

2. A species of limited regional distribution 
that may be adversely affected by any lease 
operation. 

If the results of such surveys suggest the existence of 
a special biological resource that may be adversely 
affected by any lease operation, the lessee shall: 
(1) relocate the site of such operation so as not to 
adversely affect the resources identified; (2) modify 
operations in such a way as not to adversely affect 
significant biological populations or habitats 
deserving protection, or ( 3 )  establish to the 
satisfaction of the RSFO, on the basis of the site 
specific survey, either that such operations will not 
have a significant adverse effect upon the resource 
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identified or that a special biological resource doe5 
not exist. The RSFO will review all data submittGd ~ z d  
determine, in writing, whether a special biological 
resource exists and whether it may be significantly 
affected by the lessee's operation. The lessee may 
take no action until the RSFO has given the lessee 
written directions on how to proceed. 

b. The lessee agrees that, if any area of biological 
significance should be discovered during the conduct 3f 
any operations on the leased area, the lessee shall 
immediately report such findings to the RSFO and make 
every reasonable effort to preserve and protect the 
biological resources from damage until the RSFO has 
given the lessee directions with respect to its 
protection. 

The primary advantages from modifying Stipulation 3 would be: 
(1) it would not be confined to those resources contained in t?.s 
lease area; (2) the Regional Supervisor of Field Operations 
(RSFO) would be required to determine, in writing, whether a 
special biological resource exists and whether it may be 
significantly affected, versus no requirements for written 
determinations, and (3) the stipulation would be invoked when 
resources "require protection," versus when resources "may 
require additional protection.'' If adopted, the above language 
would provide increased protection to the fish and wildlife 
resources of the proposed sale area. - 

Stipulation 4 - Seasonal Drillinq Restriction for Protection of 
Bowhead Whales from Potential Effects of Oilspills and Noise 

As you are aware, during 1986 the state conducted an extensive 
review of the seasonal drilling restrictions in the Beaufort Sez. 
The state's review, based on available information, culminated In 
a state policy to allow drilling activities from floating 
platforms to occur during a portion of the bowhead whale 
migration if an approved research program was conducted. The 
purpose of the research program was to obtain needed informaticn 
on the affects of drilling noise and support activities on 
migrating bowhead whales, and on subsistence whale hunting 
activity. The state policy allows drilling activities from 
bottom-founded structures to occur year-round and, depending oc 
the location, lessees may be required to conduct an approved 
research program. 

Although a limited amount of information was acquired from 
monitoring efforts conducted this summer, we will defer making 
any recommendations on this stipulation until the results of 
those studies are available for review. 
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- 
Recommended Stipulation 6 - Testing of Oilspill Containment 
Equipment 

The state is concerned about industry's capability to cleanup 
oilspills under conditions characteristic of the Beaufort Sea. 
The stipulation recommended below is designed to improve a 
lessee's oilspill response capability by requiring semiannual 
full-scale drills and frequent inspection of response equipment 
to assure readiness. Consequently, we recommend that the Testi?g 
of Oilspill Containment Equipment Stipulation, as presented 
below, be included in the Sale 97 Notice of Sale (NOS). 

"The lessee shall conduct semiannual full-scale drills at 
the request of the lessor for platforms and 
operator-controlled contracted cleanup vessels to test the 
equipment and the contingency plan. These drills must 
involve deployment of all primary equipment identified in 
the oilspill contingency plans as satisfying OCS Order 
No. 7. At least two of these drills shall include the 
primary equipment controlled and operated by the appropriaxe 
cooperative. These drills will be unannounced and held 
under realistic environmental conditions in which deploymezt 
and operations can be accomplished without endangering 
safety of personnel. Representatives of the U.S. Coast 
Guard, Minerals Management Service, and State of Alaska ms:. 
be present as observers. The lessor's inspectors will 
frequently inspect oil and gas facilities where oilspill 
containment and cleanup equipment are maintained in order xo 
assure readiness." 

This stipulation would increase the assurance for adequate 
oilspill response capability currently provided by Alaska OCS 
Operating Orders Nos. 2 and 7 in five ways. First, this 
stipulation requires semiannual drills, while Operating Order 
No. 7 requires annual drills. Secondly, drills under the 
stipulation are unannounced by the lessor, while Operating Order 
No. 7 allows drills to be scheduled by the lessee. Third, the 
stipulation requires at least two drills to involve primary 
equipment controlled and cperated by the cooperative, versus the 
requirement for only on-site equipment under Operating Order 
No. 7. Fourth, the stipulation directs that drills be held under 
realistic environmental conditions without endangering the safety 
of personnel, where as Operating Order No. 7 states that drills 
shall be realistic. For example, some drills held for St. Geor9e 
Basin Sale 70 leases, to satisfy Operating Order No. 7, have bee3 
conducted in Captains Bay outside of Dutch Harbor. Such 
conditions do not approximate realistic environmental conditions 
present in the St. George Basin. Finally, the stipulation 
requires the lessor to perform frequent inspections of oil and 
gas facilities where oilspill equipment is maintained. No 
similar requirement is contained under Operating Order 
Nos. 2 or 7. - 
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Recommended Stipulation 7 - Discharge of Produced Water, Drillinq 
Muds and Cuttings 

The following stipulation was adopted for Lease Sale 87 and is 
intended to maintain water quality and protect fish and wildlife 
resources by restricting the discharge of produced water and 
drilling effluents. Consequently, we support its adoption in 
Lease Sale 97. 

"Discharge of produced water into open or ice-covered marine 
waters of less than 10 meters in depth is prohibited. 
Discharges into waters greater than 10 meters in depth are 
subject to a case-by-case review of the local environmental 
factors and consistency with the conditions of a 
development/production phase gene a1 National Pollutant 
Discharge Elimination System (NPD6S) permit for the sale 
area. " 

*Discharges of drilling muds and/or cuttings during the 
exploration and development/production phases are subject to 
the conditions of NPDES permits issued by the Environmental 
Protection Agency." - 

m 

Information to Lessees (ITL) 

The state recommends that ITL No. 2 - Information on Areas of 
Special Biological and Cultural Sensitivity be modified to 

.include two additional areas of special biological sensitivity: 
the Colville Delta and coastal salt marshes from Kogru Inlet to 
the west side of Smith Bay. The biological impartance of these 
two areas are briefly described below. 

The Colville Delta is the most biologically productive delta on 
the Alaskan Beaufort Sea coast. More species of fish occur 
within the Colvill River than any other Alaskan North Slope 
river, and the C&ille Delta provides critical spawning and 
over-wintering habitat for many of the species present. High 
densities of ducks, geese, and loons nest in the Colville Delta, 
including the largest population of tundra swans, white-fronted 
geese, black brant, and yellow-billed loons on the Alaska North 
Slope. The Colville Delta also provides important staging 
habitat for a variety of waterfowl and shorebirds. In addition, 
caribou, polar bears, and spotted seals occur in the Colville 
Delta at various times of the year. 

The salt-influenced wetlands between Kogru Inlet and the west 
side of Smith Bay are of crucial importance to waterbird 
populations using the Teshekpuk Lake area and to migrants 
traveling through the area. These wetlands, with their 
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associated bays and lagoons, support large populations of many 
waterbirds including black brant, Canada geese, ducks, 
shorebirds, and seabirds during the late summer-early fall period 
when they are preparing for their southward migration. Habitats 
such as these are essential to provide necessary forage for 
building energy reserves for fall migration flights. These 
salt-influenced wetland habitats are maintained by periodic 
influx of sea water, primarily during storm tides. Such 
processes could make these wetlands particularly vulnerable to 
impacts from oilspill events. 

7-6 ! 



(Enclosure 2 cont.) - 2 -  January 5, 1987 

ENCLOSURE 2 

Specific to the above example, we also note that the DEIS 
conclusion that effects would remain moderate appears to be in 
error. Table 111-C-1 identifies that the population of 
traditional Inupiat Villages in the North Slope Region totals 
5,272, and that Barrow and Wainwright together total 3,582 or 65 
percent. If the adoption of the Barrow Deferral would 
substantially reduce the effects on subsistence harvest pattern5 
for 68 percent of the population, it is logical that even the 
regionwide level of effects should be reduced. The DO1 appears 
to be attempting not to identify any significant benefits from 
adopting the Barrow Deferral Alternative. 

Critique of the DEIS Impact Assessment for Sale 97 

The state is also concerned that, except for the Worst-Case 
Scenario Analysis, the DEIS does not contain any specific 
analysis regarding the effects of oilspills or noise disturbance 
in the Chukchi polynya. This ice lead system is an important 
spring migration pathway for bowhead and beluga whales and 
numerous species of waterbirds, particularly eider ducks. It 
also acts to concentrate these species both spatially and 

While the DEIS provides useful information on environmental anc 
social issues associated with leasing in the Beaufort Sea, it is 
difficult to obtain a clear understanding of the potential 
impacts from oil and gas development when they are evaluated ov%r 
an area as large as the Beaufort Sea planning area (21.2 millicz 
acres). Evaluating impacts over such a large area tends to 
discount impacts to local areas or benefits from deferral 
alternatives, on the basis that the net loss or benefit would k c  
insignificant in terms of the overall action. For example, the 
DEIS on page IV-E-8 states "Alternative IV, the Barrow Deferral 
Alternative, would not chaxlge the reqionwide effects of the 
proposal on subsistence resources or on subsistence activities. 
However, the deferral would substantially reduce effects of noise 
and traffic disturbance on Wainwright's and Barrow's subsistenc? 
harvest patterns (emphasis added)." By evaluating impacts on z 
regionwide basis, the DEIS concluded that the overall subsister.:e 
effects would remain moderate with or without adoption of the 
deferral, irregardless of the identified benefits for Barrow ar.2 
Wainwright subsistence users. This same general approach of 
discounting oilspill impacts or potential benefits of deferral 
alternatives, because they would affect only a very small 
percentage of the planning area, is taken throughout the DEIS 
impact analysis. - 

temporally which could significantly increase their vulnerability 
to oilspill or disturbance impacts. For example, the entire 
population of bowhead whales pass through this lead system from 
mid-April to early June, and in some years the majority of the 
migration may occur within a two week period. It is also 
believed that the entire eastern Beaufort Sea stock of beluga 
whales, estimated at 11,500 animals, move through this nearshore 
lead system in spring. Furthermore, the open lead provides 
essential early-season resting, staging, and feeding habitat for 
large numbers of alcids, larids, waterfowl, and loons during late 
April to late June, and extremely large concentrations may occur 
when inclement weather forces migrants to "stop-over." Unlike 
the DEIS, the Barrow Arch Synthesis Report repeatedly 
acknowledges the importance of the Chukchi polynya as a migration 
corridor, and the high degree of vulnerability to species using 
this area from potential oilspill or noise disturbance impacts. 
A detailed analysis on this issue should be provided in the Final 
Environmental Impact Statement (FEIS) under the Environmental 
Consequences Section rather than the Worst-Case Analysis. 
Additionally, it should address potential impacts that could 
occur to all species using this lead system. - 
The FEIS should also include a discussion on the potential 
impacts from oil tankers utilizing this ice lead system. The 
assumption that oil produced in the Chukchi Sea would be 
transported to market by a proposed Chukchi Pipeline and the 
Trans Alaska Pipeline is flawed. The DEIS states on page 11-9 
that 'to justify a pipeline across the southern part of NPR-A, it 7-11 
is assumed oil is also discovered in the Chukchi Sea Planning 
Area (proposed OCS Sale 1091, in the southern part of NPR-A, or 
both." Electing not to discuss the potential impacts of 
tankering oil based on the assumption that additional oil will be 
discovered to support construction of a pipeline is unjustified. 

The last key issue we wish to discuss includes four general 
concerns regarding the DEIS impact analysis for bowhead whales. 
First, we note that the overall marine mammal impact projection 
for Sale 97 significantly differs from the Sale 87 projections. 
In Sale 97, overall effects are projected to be minor for both 
endangered and non-endangered marine mammals, while Sale 87 

I 
1 7-12 

predicted moderate impacts. Although some additional information 
on potential effects of noise disturbances to marine mammals was 
obtained between Sales 87 and 97, we would like to know what 
information MMS has to justify reducing the overall impact 
projection, which includes both oilspill and noise disturbance 
effects. 

7-8 

Secondly, the DEIS fails to include an updated Biological Opinion 
on endangered whales for Sale 97. This omission restricts the 7-13 public's opportunity to review and comment on this important 
document with regard to Sale 97. 1 

1 
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Third, the DEIS appears to discount the potential impacts of an 
oilspill to bowhead whales. Even under the Worst-Case Scenario, 
the DEIS states that "In the unlikely event that all negative 
effects occurred, a low number of whales (less than 100) might be 
Killed: and the overall effect would be to slow the recovery of 
the bowhead whale population to a nonendangered status." This '-I4 
conclusion contradicts the National Marine Fisheries Service's 
Biological Opinion for Sale 87 which concludes that such an event 
would likely jeopardize the continued existence of the species. 
The DO1 should explain why these two impact predictions differ so 
markedly. 

Finally, we note that the DEIS contains several speculative 
conclusions that are not fully supported by available 
information. For example, page IV-B-49 states that "bowheads 
possess enzymes capable of metabolizing or detoxifying small 

determined that some cetaceans do contain such enzymes, to our 
knowledge, no research on the presence of these enzymes has been 
conducted on bowhead whales. Similarly, the following paragraph 

! 
quantities of ingested oil (Hansen, 19851." Although it has been 

states that "it is likely that any small quantity of ingested oil 
would be broken down by digestive process and would not block the 
intestine (Hansen, 19851." To our knowledge, no scientific 7-15 
information exists to support this claim and we believe 
definitive studies should be undertaken by MMS on this topic 
before drawing such conclusions. In terms of noise disturbance, 
the DEIS summary statement that bowhead whales "may avoid feeding 
within several hundred meters of drilling units and production 
platforms" (page IV-B-54) is an underestlmation of the available 
data. The DEIS even provides a reference (Richardson et al. 
1985a) on page IV-B-53 which identifies that bowheads may respond 
adversely to drillship noise out to two kilometers from the sound 
source. Caution must be exercised in the DEIS not to 
misrepresent the available infornation or to reach unsupported 
conclusions. 

Response 7-1 

This concern is addressed in Section I.B.3.e. 

Response 7-2 

This concern is addressed in Section I.B.3.e. 

Response 7-3 

This concern is addressed in Section I.B.3.e. 

Response 7-4 

The MMS believes that Stipulation No. 3--Protection of Biologiral Resources-- 
as written provides adequate protection for the biological resource5 of the 
planning area. 

The stipulations proposed in the EIS generally apply to the OCS and lease- 
hold--the area over which MMS has jurisdiction and enforcement authority. If 
biological populations or habitats outside of the area of MMS's jurisdiction 
are identified, they can be noted when exploration and development and produc- 
tion plans are reviewed by Federal and State agencies and the public; and, at 
that time, measures can be recommended that would help protect the biologfcal 
resources. 

The RSFO is required ro provide a written notice to the lessee if biological 
surveys are to be conducted based on the identification of biological popula- 
tions or habitats thet may require additional protection. This notice would 
provide the written determination that special biological resources exist. 

Applicable laws, regulations, orders, and stipulations provide the legal 
foundation for the required protection of the biological resources associated 
with the planninp area. The Protection of Biological Resources Stipulation 
specifies those identified biological resources or habitats that may require 
more protection than is provided by the existing lepal requirements. 

Response 7-5 

The concerns evident in this proposed stipulation are already addressed by 
Alaska OCS Region OCS Order No. 7, as interpreted in MMS Alaska OCS Region 
Planning Guidelines for Approval of Oil Spill Contingency Plans (July 29, 
1982)--see Allen et al. (1984). incorporated by reference in Appendix C. 
These guidelines already require annual plus additional drills--all "under 
realistic environmental conditions"--if drilling operations continue into new 
seasonal environmental conditions. The pidelines also require exercises that 
test the alertinglinitial response mechanism and command, control, and com- 
munications be held as frequently as necessary to demonstrate effectiveness to 
the OSC. The guidelines--including drill requirements--were formulated in 
consultation with, the USCG and are considered adequate to maintain response 
performance by both MMS and USCG. 

The OCS Order No. 7 (paragraph 3.1) already requires that spill-response 
equipment and materials on oil and gas facilities be inspected monthly and 
maintained in a state of readiness for use. 



Note that MMS considers the drills conducted in Captains Bay outside of Dutch 
Harbor to meet the guideline requirement of "realistic environmental condi- 
tions" for southern Bering Sea leases, including Sale 70 leases in the St. 
George Basin and Sale 83 le?.ces in the Navarin Basin. The term "realistic 
environmental conlitions" is not interpreted by MMS or USCG to mean as severe 
as the "average" conditions--which could he sufficientlv severe to preclude 
response with mechanical equipment or to at least end~nger response personnel 
and risk damage to response equipment. 

Response 7-6 

The EIS analysis is required to assume that all existing laws and regulations 
are followed. The EPA is required to conduct ODCE nnd NPDES analysis for 
discharges from exploration, development and production, and construction 
activities in order for the EPA to ensure that no significant degradation of 
water quality would occur from such activities. The analysis for the EIS must 
assume that the EPA meets its legally mandated responsibilities and, there- 
fore, must assume that no significant degradation of the environment would 
occur. As noted in Appendix L, EPA expects to issue a general permit for 
exploratory drilling operations for Sale 97 and may elect to issue individual 
NPDES permits for future development and production operations for Sale 97. 

If the Secretary decides to conduct a lease sale, there are several steps 
remaining in the leasing process that must be taken before the sale can be 
conducted; these steps are described in paragraphs 11 through 13 of Section 
I.A. As noted in these paragraphs, the Secretary reiches the final decision 
regarding the proposed sale after consjdering other new pertinent information 
and the recommendations of the Governor of the State of Alaska. Thus, other 
stipulations, such as the Discharge of Produced Water, Drilling Muds, and 
Cuttings from the Sale 87 NOS, can be considered in each lease resulting from 
Sale 97 at this time. 

Response 7-7 

The concern regarding fishes is addressed in Response 2-15. 

The concern regarding waterfowl and shorebirds is addressed in Response 2-3. 
The Colville River Delta has been added to ITL No. 2. All saltmarsh habitats 
along the coast of the Sale 97 area'have been identified as sensitive habitats 
in the coastal habitat-vulnerability index used in various oil-spill- 
contingency plans (Alaska Clean Seas, 1983a. b). 

Response 7-8 , 

These concerns are addressed in Response 2-1. 

Response 7-9 

This concern is addressed in Response 1-4. 

It should also be noted that a MODERATE effect is not small--it indicates that 
the subsistence harvest would be eliminated for up to a year. 

Response 7-10 

The EIS discusses the effects of oil spills and noise on beluga whales and 
other marine mammals in the offshore lead system from Cape Lishurne to Point 
Barrow, which the comnenter refers to as the "Chukchi polynya," in Section 
IV.B.4.a(l)(e); see also Figure IV-14, the Spring-Migration Area. In the 
discussion of marine and coastal birds, the offshore lead system is referred 
to as the Seabird-Feeding Area in Figure IV-13. The effects of oil spills on 
birds jn this area are discussed in Section IV.B.3.a(l)(b) and the effects of 
noise in IV.B.3.ac2). 

The effects of oil spills and noise on bowhead whales--as discussed in Sertion 
1V.B.S.h--are applicable to all marine areas through which the bowheads 
migrate, including the spring lead system, regardless of season. In addition, 
the worst-case analysis discusses the specific case of a large oil spill in 
the spring lead system. This discussion should address the commenter's 
concern. The inclusion of this spill scenario in the worst-case analysis daes 
not imply that it could not happen; however, the probability of its arcurrenre 
is very low. Due to the severe ice conditions present during the spring whale 
migratjon, drillships and non-icebreaking vessels would not normally be 
expected to be present in or near the spring lead system at this time. 
Consequently, there should be little if any noise associated with OCS oil and 
gas exploration or production activities in the spring lead system unless a 
bottom-founded drilling unit or production platform were located in or near a 
lead. Section IV.B.5.b has been amended to address this concern. 

Response 7-11 

An economic assessment is made of the various types and numbers of production 
and transportation facilities that may be constructed and operated based on 
tbe mean-case resource estimates for the proposal and the deferral alterna- 
tives. Given that a major oil-transportation infrastructure is in place, it 
was reasonable to assume that oil would be transported from the offshore- 
production platforms to TAP via pipelines. Although an estimate is given for 
the total pipeline length that might be feasible for transport of the oil to 
TAP, the location of any potential petroleum reservoirs is not know. 
Therefore, some assumptions, as noted in Section IT.A.3, had to be made as to 
where the Sale 97 production platforms might be located. Because the 
estimated total pipeline length is not sufficient to connect both platforms to 
TAP, some additional assumptions had to be make to complete the pipeline 
connection; Section II.A.3. 

The scenarios for the proposal and the alternatives do not include tankering 
of crude oil and, therefore, the effects of such tankering are not considered 
in the analysis of the Chukchi Sea portion of Sale 97. However, possihle 
effects that could result from tankering of oil through the planning area are 
discussed as part of the cumulative case. 

Response 7-12 

The resource estimate for Sale 87 was substantially higher than the estimate 
for Sale 97 (almost five times higher). This resulted in an estimate for 
Sale 87 of about three times more exploration and delineation wells, three 
times more drilling units, four times more production platforms, five times 



more production and service wells, and seven times more oil spills of 1,000 
~arrels or greater than for Sale 97. The higher level of effect that poten- 
ially could result from exploration and development and production activities 
~ n d  oil spills for Sale 87 led to the conclusion of a higher level of effect 
on marine mammals and bowhead whales. 

The difference in the level of estimated effect on nonendangered marine 
nammals between the Sale 87 FEIS and the Sale 97 FEIS also reflects more 
-ecent knowledge acquired from studies concerning noise and disturbance of 
arine mammals. In the case of nonendangered marine mammals--specifically, 
inged seais--the Salc 97 FEIS conclusions of the on-ice experiments regarding 
eismic disturbance of denning ringed seals indicate that this potential 
isturbance source has a MINOR or NEGLIGIBLE effect on tho distribution and 
bundance of ringed seals. At the time the Sale 87 FEIS was written, seismic 
disturbance was thought to have a significant effect on seal distribution. 

Response 7-13 

Consultation for Sale 97 was initiated by MMS with the NMFS on July 17, 1985. 
Prior to receiving the biological opinion, we provided NMFS with additional 
informztion on several occasions and conducted informal discussions on the 
progress of the consultation. The MMS received the NMFS biological opinion on 
endangered whales on May 19. 1987; it is included in Appendix J. 

Response 7-14 

One possible explanation is that seven tines more oil spills were estimated 
for Sale 87 than for Sale 97. In addition, we are unable to find evidence to 
indicate a substantial number of bowhead whales would be killed or injured as 
the result of an oil spill. Any oil spills that might occur would cover a 
rather small area, and even a large spill of 10,000 barrels under open-water 
conditions would cover only 1 to 2 square kilometers. Oil is unlikely to 
adhere to substantial areas of bowhead skin, and experiments with oiling the 
skin of other cetaceans have resulted i? minor and transient effects. Baleen 
fouling, should it occur, has been shown to be reversible in 24 to 48 hours. 
Bowheads are unlikely to consume enough contaminated prey items to be harmed. 
About the only conditions we could foresee as potentially causing serious harm 
to bowheads from an oil spill are (1) if bowheads were trapped in a small 
open-water pond or lead into which a large quantity of fresh crude or refined 
product is spjlled such that bowheads are forced to repeatedly surface through 
oil and inhale petroleum vapors or (2) if bowheads were to aspirate (inhale) 
regurgitated hydrocarbons of the type found in a fresh spill. We believe the 
probability of this happening is very low. Appendix C, Section I.D, describes 
the fate and behavior of spilled oil in a lead or polynya. Spilled oil would 

I be blown to its downwind edge, where it would accumulate in a band. Here, it 
would be either frozen into the ice or contained behind accumulating brash 
ice. In any case, it is unlikely that oil would completely cover the surface 
of the water, except in cracks and very small pools. Also, with the oil 
situated along the downwind edge of the lead, any toxic vapors would be 
carried away from the lead by the wind. Volatile compounds are lost from an 
oil slick within 24 to 48 hours, much of this by evaporation (Jordan and 
Payne, 1980). Geraci and St. Aubin (1986) predict that at the source of a 
fresh spill of light crude oil, vapor concentrations of several thousand parts 
per million could occur (which could be harmful) but should not persist for 
more than a few hours. 

4 

In order for petroleum hydrocarbons to be regurgitated and aspirated, they 
must first be ingested. This would seem to require that bowheads be feeding 
in the vicinity of spilled oil and that they ingest oil with prey items or 
feed on contaminated prey items. This would be unlikely to occur as it 
appears bowheads feed very little during their northward migration (Frost and 
Lowry, 1981b). although feeding occurs in some areas during some years (Hazard 
and Lowry, 1984; George and Tarpley, 1986). 

Response 7-15 

Geraci and St. Aubin (1986) state that in fish and ~ammals, ingested hydro- 
carbons are metabolized by enzyme systems in the liver and are excreted in the 
urine. These enzymes are ubiquitous in mammals (Gillette, Davis, and Sasame, 
1972) and have been demonstrated in other whale and dolphin species (Geraci 
and St. Aubin. 1982), and it is reasonable to assume that they also exist in 
bowhead whales (Geraci and St. Aubin, 1986). There is no evidence to indicate 
that small amounts of ingested oil would block the gastrointestinal tract of 
bowheads. There is evidence that bowheads would be capable of metabolizing 
small quantities of ingested oil (Geraci and St. Auhin, 1986). There is no 
evidence to indicate that whales would kn0wingl.y ingest large amounts of oil. 
Rocks and other indigestible materials found in bowheads' stomachs appear to 
have had no harmful effect (Lowry and Burns, 1980); clam shell4 have been 
found in the lower intestine (Frost and Lowry, 1981b) that cleared the 
channel; and manatees, which have a considerably smaller pyloric opening 
(Reynolds, 19801, pass tar balls without any obvious effects (Smithsonian 
Institute, 1981a,b,c). Testing the hypothesis that bowheads can metabolize 
and pass crude oil and petroleum products j s  highly impractical. 
Consequently, inferences from related species must suffice. 

The text in Sections IV.B.5.b and c has been amended to address the concern 
regarding the effects of noise. 



NORTH SCOPE BOROUGH 
OFFICE OF THE MAYOR 
P 0 BOX 69 
Barrow, Alaska 99723 

Phone: 907-852-261 1 

January 12. 1987 

Mr. Dick Roberts 
Regional Director 
Alaska OCS Region 
Minerals Management Service 
949 East 36th Avenue. Room 110 
Anchorage, Alaska 99508-4302 

Dear Mr. Roberts: 

Please regard this letter as the response of the North Slope Borough to 
your call for comments regarding the proposed Beaufort Sea Lease Sale 97. A s  
the area-wide local government for the northernmost region in Alaska, bordering 
the Beaufort and Chukchi Seas, the Borough speaks to those potential impacts of 
greatest concern to the people of its member villages who rely upon subsistence 
resources for their sustenance. 

The Borough would support the proposed Beaufort Sen Lease Sale Number 97, 
upon the following conditions: 

1. That the 201 blocks described in the draft environmental impact 
statement (DEIS) as Alternative IV. Barrow Deferral, be deleted from the sale 
and deferred for at least five years; 

2. That the 161 blocks as described in DEIS Altcrnative V ,  Kaktovik 
Deferral, be deleted from the sale and deferred until currently ongoing re- 
Search is concluded and that area is found not to be a critical feeding habitat 
for the bowhead whale; 

3. That stipulation # 4 ,  seasonal drilling restriction for protection of 
bowhead whales from potential affects of oil spills, as set forth in the DEIS on 
page 11-16, be incorporated into each lease; and 

4. That a further stipulation be included in each lease which restricts 
any drilling to above threshold depth prior to the commencement of bowhead whale 
migration. 
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5. The North Slope Borough has no objection to exploration in the Chukchi 
Sea lease area. However, the Borough recommends that studies be made in tb:s 
area to adequately describe the life forms present and their interrelationships. 
The Borough is concerned that this area lacks a data base which is needed ro 
make reasoned decisions, in particular with regards to the subsistence resourcrs 
and their habitat. The Borough also realizes that the main pack ice movemen:s 
within the proposed lease area will pose new problems for industrial exploraticn 
and development. Therefore, it is  recommended that studies of sea ice dynarnizs 
be conducted prior to any activity taking place. 

The NSB joins the Alaska Eskimo Whaling Commission in i t s  support of 
deferral of both the Barrow area (Alternative IV) and the Kaktovik area (Altel-- 
native V! from Lease Sale Number 97. 

IN SUPPORT OF THE BARROW DEFERRAL ALTERNATIVE (IV) 

Bowhead whales have behavioral traits that increase their likelihood of 
contacting oil spills. It is  stated on page IV-B-49 that only a small fraction of 
the bowhead population would likely occupy an affected lead a t  any given time. 
In fact much of the population could occupy a section of the lead anytime from 
April to June. Bowheads can be seen migrating past Pt. Barrow from early 
April through June, but often they pass in pulses where a large percentage of 
the whales pass during a short time period. For instance, in 1985, 43% of t he  
whales counted were seen during 38 of the watch season (George et al., 1987). 
These pulses generally occur during late April and early May. There a r e  
exceptions as  in 1980 when no whales were seen until 21 May and 709 of the  
population passed from 24 through 27 May (I{~.ogman et  al., 1982). Cows with 
calves also often pass during a relatively short time. For example, 38 of 59 
calves counted in 1986 were seen from 21 May through 30 May (George et al., 
1987). Therefore, an accident at the wrong time could have a profound effect on 
the population. 

The Barrow Deferral is particularly important because of the ice dynamics 
of the Pt. Barrow area, the many animal species that live in and migrate t h rocsh  
the zone, and the people that use these animals. During the winter and s p r i r g  
the pack ice and shear zone are closer to land in the Barrow Deferral area thz?  
at any other place along the Beaufort Sea coast. The shear zone is  the dyna r i c  
area between the pack ice and the landfast ice. The pack ice is  moved by wirds  
and water currents creating leads of open water within the shear zone. When :he 
pack ice is  pushed close to the landfast ice there is  a limited amount of open 
water in which marine mammals using this area may surface. An oil spill or cll 
which has been trapped in the ice and released by melting could cover all open 
water in the area. Industrial activity in the area could displace animals ar.5 
affect the subsistence hunt. - 

Bowhead and beluga whales are particularly susceptible to i ndus tEd  
activity in the Barrow area bccause they must migrate through the area. ell 
covering the open water could block the migration route or force whales inro 
contact with oil. The presence of spilled oil presents a clear danger especiz- 
ly regarding ingestion and contact with the eroded areas of skin of the bowhead 
whale (Albert, 1981). Oil may adhere to rough skin or tactile hairs (Haldiman 
et. al . ,  1981). and it reduces the filtering efficiency of bowhead whale baleen 
(Braithewaite et al., 1983). It is  stated on page IV-B-49 that whales trapped ix  
an oil covered lead from which they could not escape could die or suffer pulmc- 
nary distress as a result of breathing petroleum vapor. This is  possible in t t ?  
Barrow area. Bowhcads have been observed in the Barrow area continually r e n r n  
ing to the same polynya presumably because there was no more open water wheye 
they could surface (Carroll and Smithhisler, 1980). The actual inhalation c i  
oil is  also possible. Very close range observations (within 5 meters) have been 
made of bowhead whales and it was seen that water pooled in the closed externzl 
nares when the whales surfaced (Carroll and George, 1985). Oil on the surface 
of the water would probably also collect in the external nares and adhere to t h e  
folds of skin and tactile hairs surrounding the blowhole. The skin around t h e  
blowhole is often quite abraded from rubbing or1 icc and would provide another 
surface to which oil could adhere. There could be some oil remaining after t h e  
exhalation so the powerful inhalation, pulling air past these hairs and skin. 
could pull oil into the respiratory tract. - 

One of the reasons given for the Barrow Deferral on page 11-26 of the DEIS 
is that during the fall bowheads feed in the area east of Pt. Barrow. The Pt. 
Barrow area, not just the area east of Pt. Barrow3 periodically an imp0rtar.t 
feeding area. Ljungblad et al. (1985) reported that the largest aggregations of 
feeding bowhead whales observed during their 1984 fall surveys along the Alaskan 
and Canadian Beaufort Sea coast were near Pt. Barrow. Forty five to seventy 
feeding whales were seen on 3 separate days over a 6 day period (22 Sept. - 28 
Sept.). 

Feeding occurs in the Pt. Barrow area during the spring as  well as  the  
fall. Each of the 3 whales harvested near the village of Barrow during the  
spring of 1985 had over 5 liters of recently eaten food in i t s  stomach and one 
had 16-24 liters. The food consisted mostly of calanoid copepods and 
euphausiids (Carroll and George, 1985). 

Intensive feeding behavior was observed 11.2 km southwest of Pt. Barrow by 8-3 
North Slope Borough Whale Census observers from 25 May to 6 June 1985. At least 
60 bowheads were seen feeding during a period of 12 days. There were often up 
to 12 whales feeding at a time. Individual bowhead whales were seen in the 
area for up to 15 hours (Carroll and George, 1985). 

Feeding was spread over a considerable time and distance. Stomach contents 
were collected from a whale on 9 May and feeding behavior was observed on 6 

, I  June. Therefore feeding activity occurred for over three weeks (Carroll and 
George, 1985). Bowhead whales which were harvested were presumably feeding 
south of the village of Barrow. Bowhead whales were observed defacating and 
other bowheads were seen with sediments streaming from their mouths north of Pt. 
Barrow*. These are apparently results of feeding (Wursig et  al., 1985). 
Therefore, feeding activity occurred in an area at least 20 kilometers in 
length. 

*Nerini, M.K., National Marine Mammal Lab, 7600 Sand Point Way Bldg. 32, Seattle 
WA 98115, Personal Communication. 
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During the spring of 1986 bowhead whales were again seen feeding in the 
Barrow area. On both 5 and 6 June at least 9 whales were seen feedine from I IN SUPPORT OF THE KAKTOVIK DEFERRAL ALTERNATIVE (V) 
29 km south-west of Barrow to north of Pt. Barrow and one whale was seen 
defecating in the area. Of the 7 whales harvested in Barrow, 4 had food in 1 The Borough is convinced that a major feeding area of the bowhead whale i s  
their stomachs and one contained approximately 60 liters of zooplankton (George within the Kaktovik Deferral area. Oil spills andlor acoustic disturbances from 
et al., 1987). The Barrow Deferral area is obviously a feeding area during oil and gas exploration and development are likely to endanger the whales, 
spring and fall. reduce the availability of the feeding area to them, or  both. 1 
female polar bears den on sea ice. Disturbances could cause females to abandon 
dens and endanger cubs who are too young to survive outside the den.* 

An oil spill can be hazardous to polar bears if the fur  is  fouled or if o r  
is  ingested. As stated on page IV-B-35 polar bears are not likely to avoid oil 
spills. In fact, they are very curious and may approach them intentionally. 
Oil readily clings to polar bear fur and reduces the ability to thermoregulate. 
The heat conductivity across the skin is  greatly increased and metabolism is  
increased to compensate (Hurst et al., 1982; Oritsland et al., 1961). This can 
lead to hypothermia and possibly death. 

Ingestion of oil could occur if a polar bear came into contact with oil and 
subsequently groomed itself by licking i ts  fur or ate food contaminated with 
oil. Ingested oil severely affects the blood and renal functions of polar bears 
and has led to the death of 2 captive polar bears. The bears had groomed their 
fur after contacting oil (Oritsland et  al.. 1981; Englehardt, 1981). Thus oil 
exploration could be damaging to local populations of polar bears. 1 - 

Ringed seals are particularly vulnerable to oil in ice because of their 
behavior. They scratch breathing holes and entrances to subnivean birth lairs 
in the ice. Both the breathing holes and the access holes to birth lairs ~ o u l d  
tend to concentrate oil. Fouling of the fur and inhaling fumes could result. 
Oil decreases the insulative value of the fur. Pups are particularly affected 
because they have little or  no blubber for insulation (National Research Coun- 
cil, 1985). - 

Seals are commonly hunted in the Barrow Deferral area and an oil spill in 
the area could seriously affect subsistence hunting opportunities. 

*Amstrup, S., U.S. Fish and Wildlife Service, 1011 East Tudor Road, Anchorage, 
AK 99503, Personal Communication. 

Leasing in the Kaktovik Deferral area should be deferred until there is  
convincing evidence that this area is NOT an essential feeding habitat for 
bowhead whales. The present study funded by Minerals Management Service is 
expected to provide data useful in determining the value of this area to feeding 
whales. However, simply conducting such a study does not infer that enough data 
will be collected. If there is  not enough information to make a reasonable 
judgement about the Kaktovik Deferral area, then both research and deferral must 
continue. 

The Kaktovik Deferral Area is an area used by the bowhead whales dufing 
their annual fall migration. The Inupiat subsistence whalers have long kno'vn 
these waters to be a feeding area for bowhead whales. For this reason it is  
felt that more intense studies are required to properly define the nutritional 
importance of the area to bowhead whales. We strongly feel that there shoulB be 
additional studies regarding industrial noise impacts to feeding andlor migrat- 
ing bowhead whales. Thus, the Borough recommends that the Kaktovik area be 
deferred to allow for the completion of studies which will develop an adequate 
data base. 

ADDITIONAL COMMENTS: 

1. Speculation 

The sale 97 DEIS contains a great many speculative statements. We ere  
concerned that many of these statements are not based on hard or  conclusive 
evidence. Following are three examples: 

7 

a. Habituation of bowhead whales to exploration-related and 
development-related acoustic disturbances i s  mentioned on pages IV-B-53 
(paragraph 2 )  and IV-B-56 (paragraph 2). The DEIS states that ". . . 
habituation to distant geophysical seismic activities could occur (and is  
likely to already have occurred) ..." There is  no conclusive evidence for 
this statement, only previous speculation. 

b. The DEIS predicts minimal effects on bowhead whale behavior from 
undersea pipeline installation (page IV-B-50, paragraph 3). vessel activity 

These statements are also highly speculative. 
(page IV-B-52, paragraph 2). and seismic noise (page IV-B-53, paragraph 2).  

There have been a number of studies of industial acoustic effects on 
bowhead whales. Such studies have gathered useful information and should 8-10 
be continued. Recording the behavior of bowhead whales a t  various 1 
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distances before, during and after specific industrial underwater sounds 
provides valuable data. However, these data are not sufficient for reliably 
predicting the effects of industrial undersea noise on bowhead whale 
migration, feeding behavior or mating behavior. 1 
c. The DEIS states on page IV-B-50 that, after a spill, cil-contaminated 
prey would probably comprise only a small fraction of bowhead whale food 
intake. There is  no sound basis for this comment. Depending on the 8-I 
location and size of the spill, contaminated prey may comprise a 
fraction of food consumed by the whales. 

The feeding behavior and feeding locations of bowhead whales are 

I 
poorly understood. Therefore, it is unfair to the DEIS reader to give the 8-12 
impression that reliable predictions about prey consumption can be made. 1 
There are two conclusions to be drawn from these examples. First, the 

Barrow and Kaktovik Deferral areas should be deleted from Lease Sale 97 because 8-13 
there is not yet enough information to determine the effects of oil spills and 
industrial noise on bowhead whales. Second, the final DEIS must show clear1 
which statements are based on hard evidence and which statements are s p d  
tive. Far-reaching decisions will be made on the basis of the final Sale 97 8-14 
EIS. The readers who will make these decisions must be presented with accurate 
and unbiased information. 1 
2. Underestimation of Effects of Oil and Gas Exploration 

A second major failing of the DEIS is that the potential effects of oil and 
gas exploration and development are generally underestimated. Following are a 
number of specific examples of such underestimation: 

a. The potential effects on the BOULDER PATCH community are rated as 
MODERATE (page IV-B-12, paragraph 3 and page IV-B-13, paragraph 2). The 
DEIS states, on page 111-14, paragraph 2. that the Boulder Patch contains 
the largest kelp community described to date. Thus. one concludes that the 
Boulder patch kelp community may contain most of the regional kelp 
population. The potential oil impact to such a community could be MAJOR. 8-15 
If an oil spill reached the Boulder Patch area. "abundance andlor dis- 
tribution of the regional population could decline beyond which recruitment 
could not return to former population levels within several generationsw. 
According to Table S-2, this is the definition of a MAJOR effect. 

b. The DEIS predicts the effects of oil on anadromous fish in the 

Regional arctic char populations overwinter and spawn in specific coastal 
rivers. If an oil spill occurred during the peak exit from the river or 
return to the river, the numbers of all age classes could be drastically 

1 
Beaufort Sea to be MINOR or possibly MODERATE (page IV-B-17, paragraph 1). 

reduced. Recovery would take a number of generations. According to 
S-2, this effect would be MAJOR. 

Mr .  Dick Roberts 
January 12, 1987 
Page 7 

c. On page 1V-B-54, paragraph 3 ("(a) Summary"). the DEIS states 
that, as a result of an oil spill, a few bowhead whales may be affected and 
the effect would be MINOR. ThisTaragraph represents one of the worst 
underestimates in the entire document. If oil entered the lead during the 
spring whale migration. 7 if not all of the migrating whales could be 8-17 
affected. The population cou d declinein abundance due to loss of calves. 
death of sexually mature adults, abortion by pregnant cows or reduced 
reproductive capability of sexually mature whales. Recovery could take 
many generations. Such an effect is MAJOR. 

d. The cumulative effects of oil development on bowhead whales could 

1 
spill. The Worst Case Analysis should be rewritten to be more realistic. 
The expected effects should be MAJOR, not MODERATE. 

f. The DEIS states (page IV-B-90, paragraph 1) that the ". . . effects to 
the harvest of bowheads due to oil spills may be MODERATE . . .". In the case 
of an oil spill in the spring lead system. bowhead whales would be contam- 
inated with oil. The subsistence hunt could be greatly reduced or elim- 
inated for one or more seasons because of dangers to humans if they 
consumed contaminated whales. A greater impact to the subsistence hunt 
could come from the International Whaling Commission (IWC), which sets the 
subsistence harvest limits. If there were an oil spill during the spring 
whale migration, the IWC could ban the subsistence hunt until the effects 
of the spill on the whale population were assessed and the population had 
recovered. Such an assessment and population recovery may well take years. 
The subsistence harvest could be banned for years, a MAJOR effect on the 
subsistence hunt according to the definitions in Table S-2. 

7 

g. The potential effects on beluga whales are predicted to be MINOR (page 
IV-B-44, paragraph 4) .  An oil spill in thc spring lead system could, 8-21 
however, have nearly the same effect on the beluga whale population as on 
the bowhead whale population. 1 
The potential negative impacts discussed in examples a through g above are 

a basis for deferring the Barrow and Kaktovik Deferral areas: the potential 
harmful biological and cultural effects of oil exploration and development in 
the Barrow and Kaktovik Deferral areas are so great that leasing in these areas 
must be deferred. 
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An example of more realistically predicting potential biological impacts of oil 
and gas exploration and development i s  the Draft Arctic National Wildlife 
Refuge, Alaska, Coastal Plain Resource Assessment (November 1986) by the U.S. 
Fish and Wildlife Service. The USFWS document is  also more realistic about 
decreases in potential impacts with alternative proposals. 

3. Unrealistic Comparison of Effects Between the Proposal and Alternatives 1 

We feel that,  in reality, the deferrals would provide many more decreases 
in effect. Thcrefore, comparisons of potential effects between the proposal and 
alternatives should be corrected in the final EIS. 1 

We are greatly concerned that,  in Table S-1, there are very few predicted 
decreases in negative impacts from Alternative I (the proposal) to any of the 
three deferral alternatives. Of 54 possible changes in effects on plants, 
animals and subsistence (Resource Categories 1 - 6 and 9), predicted declines in 
effect from proposal to an alternative occurred in only (1) pinnipeds, polar 
bears, beluga whales in Alternative VI and (2 )  gray whales in Alternative IV. 

4. Poor Understanding and Appreciation of Subsistence 

8-22 

whales and to the bowhead whale subsistence harvest are prime examples. 

Effects on Fish Harvests") in the first sentence: "While fish do not serve as 
Inupiat cultural symbols as do bowhead whales and caribou, their reliability and 

ments such as the phrases about fish not being cultural symbols are UNNECESSARY 
and may be offensive to noncoastal Inupiat. Many noncoastal Inupiat people are 
not associated with the bowhead whale hunt,  and fishing is a primary subsistence 
activity for them. The statement about year-round availability i s  misleading. 
Fish availability is  relatively low from about February through breakup because 
the ice i s  too thick for under-ice netting. 1 
5. Inconsistent Statements 

There i s  inconsistency in the DEIS discussions of oil and 
and development effects passing from lower to higher trophic levels. On the 
first page of Table 11-C-1, the DEIS states that no effects on lower trophic 
organisms are expected to be passed on to higher trophic levels. 
tency appears on page IV-B-18, paragraph 2: "Fish populations may be affected 
indirectly, through effects on food sources.. ." . 
6. Additional Comments Regarding Fish and their Subsistence [Jse 

1 

preferred species (George and Nageak, 1986). It was estimated that in 1985 
20,000 lbs of broad whitefish, 28,000 lbs. of arctic cisco and over 300 arctic 
char were harvested by Nuiqsut residents (Moulton et al., 1986). This exceeded 
the reported commercial catch in the Colville for that year (Moulton et al., 
1986). Few arctic cisco are captured in the Admiralty Bay drainages, however 
broad whitefish, humpback whitefish, least cisco and b ~ ~ r b o t  comprise the bulk of 
the catch (J. C, George, Department of Wildlife Management, North Slope Borough, 
Barrow, AK. , unpublished field notes). An estimated 2,000-4,000 arctic char 
were taken at Kaktovik in 1985 (Envirosphere Co., 1985). 1 

1 

The list of "important fishes based on numerical abundance or human usew 
(page 111-19. 2nd to last sentence) has an important omission--broad whitefish. 
Regarding Barrow, Atqasuk and Nuiqsut, arctic cisco and broad whitefish are the 

8-26 

Nuiqsut has the largest documented subsistence fishery on the U.S. Beaufort 
Sea coast and this should be mentioned in the summary of subsistence 
(page IV-B-94) (Moulton et a]., 1986). 

The DEIS states (page 111-20, second para. ,  sentence 6) that arctic cisco 
recruit to the Colville river "cvery three to four years". There are not 
sufficient data on recruitment of arctic cisco to suggest this; furthermore both 
1985 and 1986 were large recruitment years for arctic cisco into the Colville 

SALE 97 BIOLOGICAL OPINION - 

8-27 

Finally, the Borough objects to the absence from the DEIS of a draft 
biological opinion as to the potential effects of Sale 97 OCS oil and gas 
leasing and exploration activities on endangered whales. Such a draft 
biological opinion should have been prepared pursuant to Section 7 of the 
Endangered Species Act. Appendix J of the DEIS included a copy of an opinion 
issued by the National Marine Fisheries Service in relation to Lease Sale 27 on 
December 19, 1983. This was not really sufficient to afford the public a 
meaningful opportunity to comment. Moreover, the omission may have constituted 
a violation of Section 810 of the Alaska National Interest Lands Conservation 
Act (ANILCA) as i t  denies the public an opportunity for a comment and hearing 
process-with the benefit of the findings required by ANILCA Section 810(a). See 
16 USC 312 (a) and (b) .  - 

and mid-Beaufort ( E n s p h e r e  Co., 1985 and 1986). From the second part of tl-e 
sentence that reads "juvenile fish may use Alaskan rivers ... as overwintering 
habitat", delete the word "may" as anadromous fish have been documented to use 
the deltas for overwintering (Adams, 1986; Moulton et al., 1986). 

The DEIS statement (page 111-22, sixth para, last sentence) that little is  
known about the Nuiqsut fishery is  incorrect. There are several reports which 8-28 give detailed harvest data, locations and estimates (George and Nageak, 1986; 
George and Kovalsky; 1986; Moulton et al . ,  1986). In 1985 the Nuiqsut catch 
exceeded the commercial catch. 1 

1 
The prediction of NEGLIGIBLE effects on subsistence (page IV-B-9%) could be  

MAJOR if an oil spill were to enter the Colville River delta. This i s  because 8-29 
fishing, particularly in the delta, is  the principle subsistence activity in 
Nuiqsut. 1 
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Thank you for your time and consideration upon receiving these comments. 

Sincerely, 

cc: Edward Itta, Director. Planning Dept. 
Harold Curran, NSB Dept. of Law 
Warren Matumeak, Land Management Administrator 
Ben Nageak, Director, Dept . of Wildlife Management 
Arnold Brower, J r . ,  Chairman. Alaska Eskimo Whaling Commission 
Ron Nalikak, Alaska Eskimo Whaling Commission 
Nate Olemaun , Mayor, Barrow 
Loren Ahlers, Mayor, Kaktovik 
klaggie Kovalsky , Mayor, Nuiqsut 
Jacob Kagak, Mayor, Wainwright 

Mr. Dick Roberts 
January 12, 1987 
Page 11 

References: 

Adams, B. Part V. Draft Endicott Environmental hlonitoring Studies 1985. 
Overwintering Study. Envirosphere Co. Bellevue, Washington. 

Albert, T. ,  1981. Some thoughts regarding the possible effects of oil 
contamination on bowhead whales, Balaena mysticetus. In: Tissue Structural 
Studies and Other Investigations on the Biology of Endangered Whales in the 
Beaufort Sea., T.F. Albert (ed),  pp. 945-953. Report to the Bureau of Land 
Management from the Department of Veterinary Science, University of 
Maryland, College Park. MD, 20742. 953 pp. 

Braithwaite, L.F., Aley, M.G., and Slater, D.L. 1983. The Effects of Oil on the 
Feeding Mechanism of the Bowhead Whale. Prepared for USDOI, MMS, Provo. 
UT, Brigham Young University. 

Carroll, G.M. and George, J. C. 1985. Feeding activities of the bowhead whale 
(Balaena mysticetus) during spring migration near Pt. Barrow, Alaska. 
Paper presented at from 6th Bien. Conf. Biol. Mar. Mamm., Vancouver, B. C. 
November 1985. Available from Dept. Wildlife Mgt. , North Slope Borough, 
Barrow, AK 99723. 

Carroll G.M. and Smithhisler J. 1980. Observation of bowhead whales during 
spring migration. Mar. Fish. Rev. 42 (9-10): 80-85. 

Engelhardt, F. R. 1981. Oil pollution in polar bears: exposure and clinical 
effects, pp. 139-179. In: Proceedings, Fourth Arctic Marine Oil Spill. 
Program Technical Seminar. Edmonton, Alberta. 

Envirosphere Co. 1985. Draft Endicott Environmental Monitoring Program (1985). 
Prepared for the Department of the Army, U.S. Army COE, Alaska District, 
Anchorage, AK. and Standard Alaska Production Co. 900 East Benson, 
Anchorage, Alaska. 

Envirosphe"e Co. 1986. Monthly Technical Reports for 1986 Field Season. 
Prepared for the Department of the Army, U.S. Army COE, Alaska District, 
Anchorage, AK. and Standard Alaska Production Co. 900 East Benson, 
Anchorage, Alaska. 

George, C.G., Carroll, G.C., Tarpley, R.J., Albert, T.F., and Yackley, R.L. 
1987. Report of field activities pertaining to the spring 1986 census of 
bowhead whales, Balaena mysticetus, off Pt. Barrow, Alaska with obser- 
vations on the subsistence hunt. Intl. Whal. Comm. In Press. 

George, J.C. and Kovalsky, R. 1986. Observations on the Kupigruak Channel 
(Colville River) Subsistence Fishery-October 1985. Report by the North 
Slope Borough. Box 69, Barrow, Alaska. 99723 

George, J. C. and Nageak, B.P. 1986. Observations on the Colville River 
Subsistence Fishery at  Nuiqsut, Alaska-for the period 4 July- 1 November 
1984. Report by the North Slope Borough, Box 69, Barrow, Alaska. 99723 



Mr. Dick R o b e r t s  
J a n u a r y  12 ,  1987 
Page  12 

Response 8-1 

Haldiman, J . T . ,  Abdelbaki ,  Y.Z. Al-Bagdadi ,  F.K.,  Duffield, D.W., Henk ,  W.G. 
a n d  H e n r y ,  R.W. 1981. Determination o f  t h e  g r o s s  a n d  microscopic 
s t r u c t u r e  of t h e  l u n g ,  k idney ,  b ra in  a n d  s k i n  of t h e  bowhead whale ,  Balaena 
myst icetus .  In :  T i s s u e  S t r u c t u r a l  S tud ie s  a n d  O t h e r  Inves t iga t ions  o m  
Biology o f  E n i a n g e r e d  Whales i n  t h e  Beaufor t  Sea ,  T.F.  Alber t .  ( ed )  p p .  
305-662. P r e p a r e d  t o  t h e  USDOI, BLbl, Alaska OCS Office from t h e  Depar tment  
o f  Ve te r ina ry  Science,  Univers i ty  of Maryland,  College P a r k ,  MD 20742 
953 p p .  

H u r s t ,  R. J., Or i t s l and ,  N.A., a n d  Watts,  P. D. 1982. hletabolic a n d  t empera tu re  
- --- r e s p o n s e s  of polar  b e a r s  t o  c r u d e  oil ,  p p .  263-280. In :  P . J .  Rand  ( ed . )  

Land  a n d  Water I s s u e s  in Resource  Development.  Ann-Arbor Science Publ ish-  
ers, Ann  A r b o r ,  Mich. 

Krogman, B .D . ,  Sonn tag ,  R . ,  R u g h ,  D. ,  Zeh,  J.. a n d  Grotefendt  R. 1982. Ice 
b a s e d  c e n s u s  r e s u l t s  from 1979-81 on  t h e  wes t e rn  a rc t i c  s t o c k  of t h e  
bowhead whale. I n t .  Whal. Comm. SCl34 lPS  6 ,  42 p p .  

Ljungblad,  D.K., Moore, S .E. ,  C la rke ,  J . T . ,  Van Schoik,  D.R.,  a n d  R e n n e t ,  J .C.  
1985. Aer ia l  S u r v e y s  of Endange red  Whales i n  t h e  Nor the rn  B e r i n g ,  Eas t e rn  
Chukch i ,  a n d  Alaska Beaufo r t  Seas ,  1984: With a S ix  Year  r ev i ew,  1978-1984. 
Technical  r e p o r t  1046. P r e p a r e d  fo r  USDOI, MLIS., Naval Ocean Systems 
C e n t e r ,  S a n  Diego, CA. 

Moulton, L. ,  Field, J . ,  B r o t h e r t o n ,  S. 1986. Assessment  of t h e  Colville river 
f i s h e r y  i n  1985. E n t r i x  Inc .  4794 Bus ines s  P a r k  Blvd.  Su i t e  #6. Anchorage ,  
AK. 99503. 

National Resea rch  Council.  1985.  Oil In T h e  S e a ,  I n p u t s ,  Fa t e s ,  a n d  Effects .  
Washington D.C. National Academy Pres s .  601 p p .  

Or i t s l and ,  N.S., Enge lha rd t ,  F .R . ,  J u c k ,  F .A . ,  H u r s t ,  R. ,  a n d  Watts, P.O. 1981. 
Effect Of C r u d e  Oil On Polar Bea r s .  Depar tment  of Indian Affai rs  a n d  
Nor the rn  Development Canada Publication QS-8283-020-EE-AI. Canada  Cata log 
No. R71-19124-19818. 268 p p .  

Wursig, B . ,  Dorsey ,  E.M., R icha rdson ,  W . J . ,  C l a rk ,  C.W., a n d  Payne ,  R. 1985. 
Normal Behavior  of Bowheads. 1980-84. p. 13-88 IN: W. J. R icha rdson  ( e d . ) ,  
Behav io r .  D i s tu rbance  Responses ,  a n d  DistributioTi-of Bowhead Whales Balaena 
mys t i ce tus  i n  t h e  E a s t e r n  Beaufor t  Sea ,  1980-84. Unpubl .  Rep. from 
Ecol. Res. Assoc.,  I nc . ,  B r y a n ,  TX, fo r  IMn4S. Reston VA. 306 p p .  

Your concern regarding o i l  cover ing an open-water lead i s  addressed i n  
Response 7-14. Regarding t h e  p o t e n t i a l  f o r  i n h a l a t i o n  of o i l  t h a t  may c o l l e c t  
around t h e  blowhole, t h e  t y p i c a l  b rea th ing  cyc le  of ce taceans  includes  an 
exp los ive  exha la t ion  followed by an immediate i n s p i r a t i o n  and ab rup t  c lo su re  
of t h e  muscular plug. This  mechanism has  evolved t o  prevent i n h a l a t i o n  of 
water  and would be  a s  d i sc r imina to ry  of o i l  (Geraci and S t .  Aubin, 1980). 
Gray whales migrate  semiannually through an  a r e a  of n a t u r a l  o i l  s eeps  o f f  t he  
C a l i f o r n i a  c o a s t ,  and some animals a c t u a l l y  swim through s u r f a c e  o i l  s l i c k s  
(Geraci  and S t .  Aubin, 1982). Yet. t o  our knowledge, t h e r e  have been no 
documented cases  of gray whales being observed wi th  o i l  adher ing t o  t h e i r  
bodies  o r  s u f f e r i n g  r e s p i r a t o r y  complicat ions  a s  a r e s u l t  of i n s p i r e d  o i l .  
Likewise. Goodale e t  a l .  (1979) observed humpback and f i n  whales s u r f a c i n g  and 
feeding i n  su r f ace  s l i c k s  of o i l  s p i l l e d  from the  Regal Sword, y e t  r epo r t ed  no 
apparent  ill a f f e c t s  from such behavior.  Consequently, it would seem most 
l i k e l y  t h a t  any o i l  near  t h e  blowhole t h a t  i s  no t  washed away by t h e  explosive  
exha la t ion  would adhere  too  t i g h t l y  t o  be drawn i n t o  t h e  lungs  dur ing 
i n s p i r a t i o n .  

Response 8-2 

The s i t u a t i o n  discussed i n  Sec t ion  IV.B.5.b(l) t o  which you r e f e r  was in tended 
t o  d i s c u s s  t h e  s p e c i f i c  ca se  of bowheads r e tu rn ing  t o  t h e  same polynya because 
t h e r e  was no more open water  f o r  them t o  s u r f a c e  i n  (such a s  you r e f e r r e d  t o  
C a r r o l l  and Smi thh i s l e r  [1980]) .  I n  such a s i t u a t i o n ,  i f  t h e  polynya were 
smal l  and o i l  covered t h e  e n t i r e  su r f ace ,  i t  is poss ib l e  t h a t  t h e  whales 
t rapped t h e r e  could be  s e r i o u s l y  harmed by t h e  i n h a l a t i o n  of hydrocarbon 
vapors .  However, i n  such a s i t u a t i o n ,  t h e r e  would l i k e l y  be  on ly  a smal l  
percentage of t h e  whale populat ion p re sen t .  Vapor concen t r a t ions  capable  of 
harming whales would gene ra l ly  be  expected t o  d i s s i p a t e  w i t h i n  s e v e r a l  hours  
a f t e r  t h e  t e rmina t ion  of a s p i l l  (Geraci and S t .  Aubin, 1982). While t h e  
presence of an o i l  s p i l l  i n  a l a r g e r ,  more open l ead  might have t h e  p o t e n t i a l  
t o  con tac t  more whales because more whales would probably be  us ing  t h i s  type 
of l ead ,  t h e  consequences would probably be l e s s  ser ious-- the  o i l  would tend 
t o  accumulate a long t h e  downwind edge of t he  l e a d ,  where i t  would e i t h e r  be 
f rozen  i n t o  t h e  i c e  o r  conta ined behind accumulating brash i c e .  This  would 
l eave  most of t h e  l e a d ' s  s u r f a c e  f r e e  from o i l ,  and whales con tac t ing  o i l  
would probably do s o  only  b r i e f l y  a s  they moved through the  a rea .  

Response 8-3 

The t e x t  i n  Sec t ion  II.B.2.c has  been c l a r i f i e d .  

Response 8-4 

O i l  exp lo ra t ion  i n  t h e  Beaufort Sea would have a MINOR e f f e c t  on po la r  bea r s  
because most female b e a r s  i n  Alaska den on t h e  s e a  i c e .  Po la r  bea r  dens a r e  
no t  concentra ted on t h e  s e a  i c e  bu t  a r e  widely dispersed over  a very  l a r g e  
a r e a  from west of Point  Barrow t o  t h e  Canadian bo rde r ,  and t h e  number of po la r  
bea r  dens exposed t o  exp lo ra t ion  p l a t fo rms  and o t h e r  f a c i l i t i e s  and a c t i v i t i e s  
would be  few. Thus, t h e  number of females and cubs t h a t  could be d i s tu rbed  
and d i sp l aced  from t h e  dens would be  few and would r ep resen t  a MINOR e f f e c t  on 
t h e  populat ion.  



Response 6-5 

The considerations stated have been addressed in the assessment of potential 
effects to polar bears in Section IV.X.&.a(l)(b). 

Canadian Government, and the NSB. While much is yet to be learned. MHS 
believes that the past 8 years of aerial surveys of the Alaskan Beaufort Sea 
have provided us with information that is sufficient to identify the primary 
bowhead whale-feeding locations within the sale area and to allow a reasoned 
choice among the leasing options. 

Response 8-6 

The considerations stated have been addressed in the assessment of potential 
effects to ringed seals in Sections IV.B.h.a(l)(b), (l)(e), and (6). 

Response 8-7 

The MMS expects to receive in the next few months final reports on bowhead 
feeding in the Kaktovik area and potential-effects of noise on bowhead whales 
associated with specific drilling operations in the U.S. Beaufort Sea. This 
infornation should supplement the existing database and provide additional 
information to assist the Secretary in determining whether or not the Kaktovik 
area should be deferred from leasing. 

This concern also is addressed in Response 5-35. 

Response 8-8 

This concern is addressed in Response 21-24. 

Response 8-9 

The MMS does not believe that these predictions are highly speculative but 
rather that they are the most likely case based upon our information to date 
about bowhead behavior in the presence of industrial noise sources. 

Response 8-10 

The MMS studies efforts will continue to attempt to better determine the 
effects of industrial noise on bowhezd whales. If you have a particular 
suggestion for a possible study, please submit it to the Alaska OCS Region 
office. 

Response 8-11 

Richardson et al. (1983) state that most cetaceans feed on pelagic fish or 
zooplankton, which--with the possible exception of very local areas--are 
generally considered to be largely unaffected by oil spills. Thus, the 
indirect effects of an oil spill on cetaceans via a reduction of a local food 
supply or bioaccumulation of petroleum hydrocarbons are unlikely to be a 
severe problem for most cetacean species. Additionally, because planktonic 
organisms lose their burdens of ingested oil within a few deys, without 
retaining any residual fractions (Neff et al., 19721, the potential effect on 
bowheads would decrease rapidly after a spill event. 

Response 8-12 

Much has been learned about bowhead feeding behavior, feeding areas, and food 
resources through studies funded by the MMS, NMFS, the State of Alaska, the 

Response 8-13 

The Secretary of the Interior has the option of deferring any or all of the 
deferral areas analyzed in the FEIS or areas proposed after consultation with 
the Governor of Alaska, pursuant to Section 19 of the OCSLA, as amended, from 
the Sale 97 proposed area. 

Response 8-14 

This concern is addressed in Response 21-23. 

Response 8-15 

More-severe potential effects on the Boulder Patch community are likely to 
come from construction activities and drilling discharges than from oil 
spills, for reasons cited in the analysis. Lopg-term deposition or erosion 
from nearby activities could cause a long-term effect to the Boulder Patch 
community, so the potential level of these effects has been increased from 
MODERATE to MAJOR. 

Response 8-16 

The analysis in Section IV.B.2 has been expanded to address this issue. It 
was concluded that although an oil spill contacting a delta region or near- 
shore area when char were aggregated could greatly effect those individuals, a 
population, although potentially significantly reduced, is not likely to be 
decimated (for reasons given in the analysis), and a local population should 
be able to rebound. 

Response 8-17 

This concern is addressed in Responses 7-14 and 8-2. 

Response 8-18 

The MMS believes the effects of oil development on bowhead whales would be 
MINOR as discussed in Section IV.B.5.b and in Responses 7-14 and 8-2. Conse- 
quently, cumulative effects on bowhead whales would be MODERATE. 

Response 8-19 

The worst-case analysis discusses the potential for loss of calves and a 
reduced reproduction rate in Section IV-I. The MMS believes that a MODERATE 
effects level represents a realistic worst case. 

Response 8-20 

The text has been amended to address this concern; see Section IV.B.g.b(l). 



Response 8-21 Response 8-28 

Potential effects of an oil spill in the spring lead system on beluga whales 
could be different from such effects on bowhead whales--an oil spill is less 
likely to adhere to the smooth skin of beluga whales than the roupher skin of 
bowhead whales. Neither are beluga whales plankton feeders, nor do they have 
baleen plates; thus, oil is less likely to be ingested. Additionally, because 
the beluga whale population is greater than the bowhead population. the 
possible loss of some individual whales to the beluga population is not as 
likely to he as significant as it is to the bowhead population. 

Response 8-22 

This concern is addressed in Response 2-1 

Response 8-23 

MKS recognizes the importance of subsistence hunting and fishing and classi- 
fies these activities as major scoping issues--Table I-D-I. Furthermore. MKS 
has analyzed potential measures to help eliminate or reduce the threat that 
oil exploitation poses to the subsistence resources. These measures include: 
(1) the Barrow and Kaktovik Deferral Areas; (2) the Orientation Program (No. 
2 ) .  Protection of Biological Resources (No. 3 ) ,  and Seasonal Drilling 
Restriction (No. 4) stipulations; and (3) Bird and Marine Mammal Protection 
(No. 1). Areas of Special Biological and Cultural Sensitivity (No. 21, and 
Subsistence Whaling and Other Subsistence Activities (No. 5) ITL's; Section 
II.B.1. Subsistence activities are adequately described in Section III.C.3 
and are analyzed with regard as to how they might be affected by the pqposed 
action in Section IV.B.9. 

In addition. Section 1V.R has been revised to address specific comments 
regarding subsistence that were received during review of the Sale 97 DEIS. 

Response 8-24 

Section IV.R.9.b(3) has been amended to address this concern. 

Response 8-25 

Section IV.B.Z.a(l)(c) has been clarified to address this concern. 

Response 8-26 

The statement in question was drawn (and referenced) from Craig (1984a). It 
is important to note that this was a combined statement based on sheer numeri- 
cal abundance or use by humans. The text In Section III.B.2 has been amended, 
however. to also stress the importance of broad whitefish. 

Response 8-27 

The text in Sections 111.8.2 and -3 has been amended to reflect new informa- 
tion received since the DEIS was published. 

Response 8-29 

The effects of an oil spill in the Colville River Delta on Nuiqsut's subsist- 
ence harvest could be greater than NEGLIGIBLE. However, for Sale 97, there is 
a less than 2-percent chance of an oil spill of 1,000 barrels or greater 
contacting the delta during the open-water months. In addition, the low 
number of oil spills expected during the production life of the Sale 97 leases 
is unlikely to change the size of the regional fish populations enough to 
affect subsistence. Consequently, this analysis determined that NEGLIGIBLE 
effects on Nuiqsut's subsistence harvest are expected. 

Response 8-30 

Section III.C.3.b(3)(g) has been amended to address this concern. 

Response 8-31 

This concern is addressed in Response 7-13. 

The text in Section ILI.B.2 has been amended to address these concerns by 
including information that has become available since publication of the DEIS. 



December 17, 1986 

Regional Director, Alaska OCS Region 
Minerals I!anagement Service 
949 East 36th Ave., Room #I10 
Ancborage. AK. 99505-4302 

Attn: Dick Roberts 

Gentlemen: 

The City of Nuiqsvt on behalf of the Nuiqsut !.%=line Assoc- 
iation would like to submit a written comment due t5 the 
non-consideration of our communities whaling activities relatinp 
to the EIS for the proposed Oil & Gas Lease Sale 97 in the 
Beaufort Sea after a public hearing held in Nuiqsut, Alaska on 
December 11, 1986. 

We would like our whalina area which starts at 
Colville Delta on over to Flaxman Islands with 
at Cross Island to be deferred from any lease 
area during fall whalinp. 

We would also request that any industrial activities in our 
area during the bowhead fall whaling mipration be stopped, 
until such time as the Federal Government can 
whales and complete the current studies being conducted in the 
Beaufort Sea. 

We realize that much of the area in which our whalers actively 
subsistence hunt for the bowhead has already been leased or sel- 
ected for leasing but our community does not wish to be over- 
looked. We also have a inmediate concern with the industrial 
noise associated with offsore activities which interferred in 9-3 
our 1986 fall whaling hunt. 1 
The City of Nuiqsut extends our appreciation for the opportunity 
your panel gave the community during the public hearing held in 
Nuiqsut for comments and welcomes your panel back to the comm- 
unity for future public hearines concerning our area. 

Respectfully, 

CITY OF NUIQSUT 

cc: Nuiqsut City Councilmembers 
Nuiqsut Whaling Captains Assoc. 

Response 9-1 

The Nuiqsut fall bowhead whale-hunting area was not proposed as a deferral 
area for the following reasons: (1) as shown in Figure V-1 ,  part of the 
hunting area lies in waters that are within the State of Alaska's jurisdic- 
tion; and (2) some blocks lying within and some blocks near the hunting area 
already have been leased as a result of past State of Alaska and OCS oil and 
gas lease sales. 

Response 9-2 

The EIS analyzes a seasonal drilling restriction stipulation that would 
prohibit drilling during the bowhead-whale migration. 

Response 9-3 

This concern is addressed in Response 9-2. 
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^ FIGURE V-1. NUIQSUT FALL BOWHEAD WHALE-HUNTING AREA 
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Alaska Oil and Gas Association Minerals Management Service 

January 6, 1987 
Page 2 

121 W. Fireweed Lane, Suite 207 
Anchorage. Alaska 99503-2035 
(907) 272-1481 

January 6, 1987 

Regional Director, Alaska OCS Region 
Minerals Management Service 
Attention: Dick Roberts 
949 East 36th Avenue, Room 110 
Anchorage, Alaska 99508-4302 

Beaufort Sea Sale 97 DEIS 

Gentlemen: 

The Alaska Oil and Gas Association (AOGA) is a trade association 
whose member companies account for the majority of the oil and gas 
exploration, production and transportation activities in Alaska 
and the OCS offshore Alaska. Members of our organization have 
reviewed the Draft Environmental Impact Statement (DEIS) for the 
proposed Beaufort Sea Sale 97 (January, 1988) and AOGA is pleased 
to have this opportunity to comment. 

AOGA supports Alternative I, making available' for leasing 21.2 
million acres in January, 1988. Alternatives 11-VI would cancel, 
delay or delete acreage from the proposed sale area, actions we 
believe would not be in the best interest of the nation. 
Operations in adjacent sale areas have proven industry's 
capability to operate safely in the Beaufort Sea. 

In general, the Minerals Management Service (MMS) has taken a very 
objective approach to evaluating the potential effects of industry 
operations in the Sale 97 area on the living resources of the 
region. For the most part, "effects" are summarized as MINOR or 
NEGLIGIBLE, with only a few effects considered to be MODERATE. 
Appraisals are fundamentally sound and we are in general 
agreement. The descriptions, discussions and assessments of 
possible or probable effects on living resources from a variety of 
influences (oil spills, construction, noise, boats, aircraft, 
etc.) appear to be objective in most cases. 

The DEIS indicates that Stipulation No. 4 Seasonal Drillinq 
Restrictions for Protection of Bowhead Whales from Potential 
Effects of Oil Spills will be applicable to the Sale 97 area. We 
urge the MMS to eliminate any such requirement as the stipulation 
is unnecessary. The DEIS acknowledges in Section 1V.A. that 
significant oilspills in northern Alaska waters are extremely 
unlikely during exploration drilling. In fact, based on 
experience, a total of only 8.5 barrels are expected to be 
spilled, even if 20 exploratory wells are drilled. In addition to 
the negligible probability that Bowhead whales would be exposed to 
an oil spill, the effect of oil on Bowhead whales has been 
overstated in the DEIS. Dr. Joseph Geraci, a doctor of veterinary 
medicine and PhD in marine science, has conducted exhaustive 
research on the effects of oil on marine mammals. His work is 
regarded as the authoritative treatment on the subject. The 
following two reports by Dr. Geraci and Dr. David J. St. Aubin are 
attached to these comments. and we reauest thev be included in the 
record for this DEIS: 

- - I 
"An Assessment of the Effects of Oil on Bowhead Whales, 
BALAENA MYSTICETUS" 

"Effects of Offshore Oil and Gas Development on Marine 
Mammals" 

Taken together, the low likelihood of oil spills occurring and 
minimal effects from oil contact support eliminating this 
stipulation. 1 

- 
Appendix J of the DEIS contains the 1983 Biological Opinion 
regarding bowhead whales in the Beaufort Sea as related to oil and 
gas exploration. On Page J-11 is a statement that the FEIS will 
contain a biological opinion for Sale 97. We request an oppor- 
tunity to review and comment on this opinion before it appears in 
the Final EIS. - 

Attached are our detailed comments on the DEIS. If you have any 
questions on the attached material, please contact us. 

Sincerely, 

WILLIAM W. HOPKINS 
Executive Director 

WWH:MC6:683 
Attachments 3 



COMMENTS OF THE 
ALASKA OIL AND GAS ASSOCIATION 

OM 
DPAFT ENVIRONMENTAL IMPACT STATEMENT 
PROPOSED DEAUFORT SEA LEASE SALE 97 

Summary Page 
7 

Please note the page number for this page should be xix, not 
as shown. 

Summary Page, Second Paragraph 

There is a reference here and in several other places in the 
(over and above those mentioned in the errata sheet) to the sale 
being held in July 1987. This sale is now scheduled for January 
1988. It should be corrected throughout the DEIS. 

Summary Page, Third Paragraph 

The statement about the 1000 barrel oil spill comes across as 
"fact". Perhaps it could be clarified to say "Analysis indicates 10-5 
that there may be an 82% chance...". 1 

- 
When discussing potential exploration, development and productior. 
scenarios all references to the absolute, such as will, would, 
must, have to, etc., should be deleted and replaced by may, might, 
could, etc. We believe this is appropriate in that as you have 
stated on Page 17-1, "there is no single correct development 
scenario" for this area. The content of the entire EIS should be 
consistent with this statement. - 

Table S-1, Summary of Effects 
1 

With regard to the fish and wildlife resources (Resource Cate- 
gories 1 to 6), these appear to realistically identify the extent 
of effects that would occur under the most probable conditions. 

With regard to subsistence (Resource Category 9), we believe the 
level of effects are overstated for Alternatives IV-VI. 

Page 11-2, First Paragraph 

This paragraph acknowledges that the effects of development events 
would be overestimated using the accelerated MMS development 
schedule. The paragraph also states that the effects of some 
events may be based on total areas and populations affected or 
quantities produced rather than the rate of development. We urge 
the MMS to adopt a reasonable development schedule to avoid 
overstating probable effects. - 

Page 11-2; b. Exploration Drilling Units, First Paragraph 

Add to the end of this paragraph "(5) availability of drilling 
systems". The numbers and types of units to be used will 
in some cases on market availability. 

Table 11-A-1 
1 

The BEAUFORT SEA SUMMARY numbers should be reviewed as to consis- 
tency. For example, the total Beaufort Sea production should be 
from 1993-2014, not 1396-2011 as shown. 

Page 11-3, First Incomplete Paragraph 

It should be noted in this paragraph that the SSDC is presently 
drilling an exploration well in Harrison Bay. 7 1 0 - 1  1 

Page 11-3, Last Paragraph 
1 

In the first line, replace the word "shallower" with "deeper". A 10-12 
Page 11-6, a. Timinq of Activities 

In the first sentence, platform installation would commence in 
1992, not 1993, according to Tables 11-A-1 and G-4. 

110-13 

Page 11-6, Fourth Paragraph 

In lines 5 and 6, the statement is made that each well produces 
approximately 1,850 tons of drill cuttings. Based on Alaska 
experience, this amount is high by about 30 percent for a 12,000 
ft well. The correct amount would be 1,300 tons. 1 
Page 11-6; b. Production Platforms, First Paragraph 

In the second line, change "would be produced" to "may be 10-15 
produced". 1 
Page 11-7, First Complete Paragraph 

1 

Ir, the third sentence change "would be constructed" to "can be 
constructed". 110-16 

Page 11-8; 4. Activities Associated with Oil Transporta- 
tion--Mean-Case Resource Estimate, First Paragraph 1 
Add to the end of this single-sentence paragraph "or to presuppose 
that pipelines are the preferred transportation system in all 1 10-17 cases". 



AOGA Comments on Sale 97 DEIS 
Page 3 

Page 11-8, Second Paragraph 
1 

I The first sentence should be rewritten to read: "Pipelines 
used to transfer hydrocarbons from the production systems 
Stations 1 or 3." 

Page 11-8, Fourth Paragraph 

AOGA Comments on Sale 97 DEIS 
Page 4 

In the fourth sentence change "dredging depths" to "water depths 10-19 
and "will be required" to "may be required". 1 
Delete the last sentence. Stating that a dredge must be U.S. flac 
is prejudging. For example, if it can be shown that there is no 10-20 
existing U.S. equipment available, foreign flag equipment may be 
used. 

This section should include a consideration of the fact that 

of construction methods and equipment. 

1 
specific conditions at the time will dictate the final selection 10-21 1 
Page 11-9 

The first complete sentence at the top of the page should be 
rewritten as: "However, as experience in other areas increases, 
plowing or dredging systems may be developed that can cut trenches 
more rapidly or deeper on a single pass, or both." 

I Page 11-10, Fourth Complete Paragraph 
7 

I The first sentence of this paragraph should be amended to read: 
"...will be elevated and/or buried in a manner....". 

I Page 11-12, Second Paragraph 

Add to the end of the third sentence "...or until existing stipu- 
lations are no longer deemed necessary.". 1 10-24 

Table 11-A-2 

This table shows the 
I, IV, V and VI to be 650, 630, 560 and 620 MMBO, respectively. 
This listing implies that the Barrow deferral (Alternative IV) 
area contains 20 mBO, the Kaktovik deferral area (Alternative V) 
contains 90 MMBO and 
contains only 30 MhlBO. The latter area represents some 3.6 
million hectares or about 42 percent of the total proposed sale 
acreage, while the mean implied resource estimate for this area is 
only 4.6 percent of the resource estimate for the entire proposed 

The public might be misled to believe that deletion of these 
deferral areas might be insignificant because the areas are stown 
to contain only 3%, 4.6% or 14% of the estimated resources. It 
wouli! be clearer to emphasize that preliminary estimates 05 
economically recoverable oil in a frontier area are not the 
undiscounted resource estimate. Deletion of any blocks is rot 
recommended because only the drilling of exploratory wells wfll 
determine if oil is indeed present and, given success, could kave 
major resource potential. - 
Page 11-16. Stipulation No. 4 

AOGh submits that limitations such as Stipulation No. 4 are rot 
necessary because the chance of any significant oil spill occzr- 
ring is extremely remote. Over 6,000 exploratory oil and gzs 
wells have been drilled in the U.S. offshore without a blowc~t 
which resulted in a major oil spill. Petroleum operations in the 
Beaufort Sea have resulted in no significant impacts. While 
industry's record is excellent, the regulatory scheme has been 
tightened even further. 
most exacting requirements found anywhere in the world. Furt:Ter, 
industry has developed and demonstrated the ability to respccd 
'adequately to oil spills 
This ability has been the 
demonstrations of clean-up capability in broken ice. 

Further, the effect of oil on Bowhead whales has been overstated. , 

The skin of Bowheads, which is thicker than other marine marzal 
skin, is not likely to be adversely affected by contact with cil. 
Ingestion of oil by Bowheads, while possible, is unlikely to cccur 
in volumes which would endanger the whale either because of 
toxicity or reduced food intake. Because of whale migration 
patterns, whales are not likely to be exposed to oil durin~ 
conditions which could lead to serious harm. 

the Beaufort Sea Sale 97 draft EIS. Industry operations an2 
research conducted in the Sale 87 area during the fall of 19F6 
have shown that such restrictive regulation is unnecessary to 

preserve subsistence usage. The attached documents provide 

I 
Stipulation No. 4 is no longer necessary in 

protect the Bowhead whale from oil spills, 

additional scientific data supporting this statement. Based on 
technological and scientific evidence, Stipulation 4 should ke 
dropped from the lease conditions. 



AOGA Comments on Sale 97 DEIS 
Page 5 

AOGA Comments on Sale 97 DEIS 
Page 6 

Page 11-19 Stipulation No. 5 

Page 111-2; (3) Mudslides 
7 

This stipulation expresses a preference for pipelines for the 
transportation of crude oil. The selection of the means of 
transporting crude should be left flexible enough that all means 

The information in this paragraph should be referenced. J10-31 

Page 111-8; Third Complete Paragraph - 

10-30 

The velocities presented in the last sentence are inconsistent. 10-32 _I 

can be considered equally at the time a transportation system is 
needed. Economics should be the primary criteria, as long as the 
option is environmentally acceptable. 

Page 111-74 

Change the last sentence to read: "...regional air quality 
is within National and State...". 

Chapter IV (qeneral) 

Discussions of development scenarios frequently mention Point 
Belcher and Bullen Point. None of the maps in the DEIS show any 
of these features. It would be helpful to the reader to locate 
these points on the large fold-out graphics. 1 
Page IV-A-3 Oil-Spill-Risk Analysis 

The inclusion of Canadian crude oil, produced and tankered to the 
west, is acknowledged as an extremely tenuous estimate of events 
on page IV-A-3, first incomplete paragraph. However, this "tenu- 
ous' estimate is carried forth in all presentations of cumulative 
case spill probabilities and it accounts for 50% or more of the 
probability of an oil spill. If an "extremely tenuous" factor has 
that much effect on the statistical results presented throughout 
the EIS, at a minimum, the factor's qualified significance should 
be noted by footnote wherever it plays a part in establishing the 
probabilities cited, i.e., in tables as well as the text. More 
appropriately, if the Canadian crude factor must be considered in 
the Sale 97 EIS, then it should be presented as a separate case of 
cumulative impact. This would clearly display the possible impact 
in the remote chance Canadian crude activity became a factor. At 
the same time, it would establish a cumulative impact case for use 
in the EIS which would represent the more likely case. 

It is suggested that tables which include cumulative spill data be 
modified to include cases with and without the Canadian factor. 

It is further suggested that the text include the figures from the 
case without the Canadian factor. J 
Paqe IV-A-7, Last Paragraph 

- 
A statement is made in the last paragraph on Page IV-A-7 which 
suggests that a significant mitigating factor for spills on lanl 
fast ice is dismissed in this CIS because the model which was use6 
would not accept it. If it is true that the model cannot ade- 
quately portray a winter spill, then the authors should adjust the 
results appropriately with suitable correction factors. 

Clearly an oil spill on solid, land fast ice is amenable to 
virtually complete clean-up leaving little to no threat of en- 
vironmental damage. This fact should be considered in any statis- 
tical estimate of likely land contact of.oil spilled on ice rather 
than being dismissed because a "more complex winter model" cannot 
handle this factor. Impacts of spills from platforms would be 
significantly reduced in land fast ice areas. This would have a 
major influence on determining the likelihood of land contact of e 
winter spill as displayed in Figure IV-9. That is, the near shore 
(more likely to be land fast ice) conditional probability isobars 
show the higher probability of land contact. If the oil from 
these spills could be removed before meltout, these isobar values 
would have to be reduced. 

It is suggested that at some point in the development of the 
Combined Probabilities shown in Table IV-A-6 a factor which 
recognizes the diminished likelihood of land contact from oil 
spills on 1and.fast ice be incorporated. 1 
Page IV-A-17: 3. Constraints and Technology 

1 
This section is very repetitive of Sections 11-A-2 through 11-A-5 
except for the greater consistency and fewer unnecessary con- 
straints exhibited in Section IV-A-3. Me recommend either delet- 
ing Sections 11-A-2 through 11-A-5 and replacing them with Sectior. 
IV-A-3 or making all the sections more consistent in content. We 
note that the words "Basic Assumptions For Effects Assessment" are 
used in the sub-titles which introduce both Sections IV-A and 
11-A. We feel that if these basic assumptions need be repeated 
they should be reasonably consistent in each repetition. 

- 
Paqe IV-A-18; a. Sea Ice 

For clarity, change the third sentence to read: "...the strength, 
size and shape of the ice.. .". Change the fifth sentence to read: 
"...well before the theoretical ice loads on the structure are 
reached.". Add to the end of the paragraph: "Sea ice can affect 
construction and resupply operations.". 10-39 



AOGA Comments on Sale 97 DEIS 
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AOGA Comments on Sale 97 DEIS 
Page 8 

Paqe IV-A-18, Fourth Complete Paraqraph - Page IV-A-21: ( 3 )  Transportation 
In the last sentence delete the words "at least partially". We commend the HHS for recognizing that a combination of pipelines 

and tankers may be used for petroleum transportation. This broad 10-46 
Paqe IV-A-19, First Paraqraph a~proach should be maintained consistently throughout the EIS. 

In the second sentence, delete "and then joined". Not all 
1 1 0 - 4  Page IV-A-21; (a) offshore Pipelines, First Paraglaph 

caisson-retained islands require a ioininq operation. 

I 
- - 

Insert a new third sentence to read: "The caissons are then 
In the last line delete "the best". 

filled with sand or gravel, constituting a caisson-retained Page IV-A-24 Fifth lete Para ra 
island.". 

Paqe IV-A-19, Fourth paragraph 
We suggest rewording activity (3) to: "placement and 
bottom-founded gravity 

In the fifth sentence, the reference to water depth at the Prudhoe 
(4) to: "constructing 

Bay spray ice island site is incorrect and should be changed f r o ~  10-43 Page IV-A-26i ( 3 )  Waves, Currents and Sur es -- Floodin 
9 meters to 7.6 meters. Additionally, this site was in Harrison g and Erosion 
Bay approximately 100 miles northwest of Prudhoe Bay. 1 - 

In the third sentence change ''an extreme" to "the result of a". 
Paqe IV-A-19, Last Paraqraph 

This paragraph shoulc? be updated to include 1986 information. 
Page IV-B-11, Fourth Paraqraph 

Change to read as follows: The statement that epibenthic organisms have a moderately high 

"Ice-strengthened drillships have been used to drill exploratory 1 probability of being contacted by an oil spill is contradicted by 
the next sentence that says the probability of oil contacting the I 10-50 

wells in waters deeper than 20 meters in the Canadian Beaufort Sez 
since 1976. On the average, drilling and testing a single well subtidal sediments is low. 

from a drillship in the Canadian Beaufort has taken nearly two 
drilling seasons. With assistance of icebreakers or icebreaking 

Page IV-B-24; (4) Co~struction Activities, First Paragraph 

supply boats, the drillships were able to operate from about 
mid-July to mid-October or the first part of November. The 
drillships are designed to operate in waters that range from 

effects from causeways- There is no evidence that 

303 meters. One of the Canadian ice-strengthened drillships was 
causeways have had impacts on fish populations. These assumptions 

used to drill two exploration wells at a site 19 kilometers north 
.seem to arise from personal communications and are not supported 

of Flaxman Island in waters 32 meters deep and one exploration 
by the extensive data base collected on Beaufort Sea causeways. 

well about 32 kilometers northwest of Barter Island in the Alaskar. 
Beaufort Sea. The drillship was supported by an Ice Class 3 

While there may be some localized distributional changes of some 

icebreaking supply vessel and two ice-class supply vessels in the fish, there is no evidence that the West Dock Causeway has affect- 
ed the "abundance of anadromous fishes in the Beaufort Sea". 

1985 and 1986 summer drilling seasons." 

Page IV-A-20, First Paraqraph 

I Change second sentence to read: "...ages, concentrations and 10-45 
vectors.". 

The salinity-temperature alterations due to the Prudhoe causeways 
are due to the changes in current patterns, are localized and 
transient, and depend on which way the wind blows (current being a 
function of wind in these nearshore shallow waters). However, the 
wording in this Draft EIS implies something more substantial than 
this. Several years of study (including the 1981-84 Prudhoe Bay 
Waterflood studies, 1985 Endicott studies, and 1985 Colville River 
fish studies) have shown that fish of all sizes (from 
young-of-the-year to large, sexually mature, adult anadromous 
fish) are able to survive and migrate through the area. - 

V%4 
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m e  IV-B-90; Third Paragraph Page IV-B-122; Fourth Paragraph 
7 

The second sentence states that a pipeline and roads would disturf 1 We recommend the statement "water quality criteria cannot be 
caribou. There are already major pipelines from Oliktok Point tc exceeded at greater than a 100 meter distance from the dischazge 
TAP and another wouldn't cause any more disturbance than the 10-52 point" should be revised to "water quality criteria must be met at 
others. the edge of the mixing zone established by the EPA issued dis- 

charge permit". 1 
Page IV-B-93; Last Paragraph 

The statement "Since the scenario assumes that a pipeline from 
Oliktok Point to the TAP would be offshore.. ." 
statement on Page 11-9, third paragraph, which 
pipeline from Oliktok Point to TAP. 

Page IV-B-105; (c) Energy Facilities (6 AAC 80.070) - 
We must object to the second sentence of this section which 
states: "Because of the unique terrain, ownership patterns, and 
land use patterns of the NSB, not all 16 policies are appro- 
priate.". This curious interpretation of the Alaska Coastal 
Manaqement Program is consistently followed throuqhout this 
section to the second paragraph on page IV-R-113, as a number of 
oil and gas activities are held to be "in conflict" with various 
pclicies of 6 AAC 80.070. We offer the following comments: 

1. 6 AAC 80.070 lists 16 standards (not "policies") . 110-54 

Page IV-D-1 Alternative 111 - Delay of Sale 
Industry has the technology and equipment available now to sazely '53 explore the Beaufort Sea and is confident that it can do sc 
without significant adverse environmental effects. Proceedinq on 
schedule with this lease sale in 1988 will present no more hazerd 
to the environment than would waiting until 1990 to conduct the 
sale as is considered in Alternative 1x1. The DEIS states "Al- 
though additional information would be useful, MMS has success~ul- 
ly used the existing data base in the past to provide an adeqcate 
analysis of the consequences of oil and gas activities...". It is 
unlikely that any significant changes in the analysis or COP- 
clusions would result from new information which would be collect- 
ed during this two-year period. Therefore, we find no compelling 
reason to delay this sale, which has already been postponed five 
times. 

2. These standards are not prohibitions, but are clearly mod- 
ified by 6 AAC 80.070(b), which states: "The siting and 
approval of major energy facilities ... must be based, to the 
extent feasible and prudent, on the following standards:". 
This leaves latitude for the state to negotiate siting plans 
and mitigation procedures with a developer. Arctic oil 
gas development has proceeded under the ACMP since its 
inception in 1978, and we see no reason for future develop- 
ment to deviate from that course. 

Paqe IV-B-112: First Full Paragraph 

The second sentence states: "Causeways extending offshore could 
increase risks to anadromous fishes to major." 1 
We believe that statement to be erroneous. It has been ARCO's ane 
Standard's experience that the causeways at West Dock and at 
Endicott have not prevented the migration of fish, nor have they 
caused any detectable mortality. The only DEIS referer.ce in 
support of the subject sentence is personal communication from 
Craig Johnson of MMFS, who observed an increase of arctic cisco i~ 
Prudhoe Bay following construction of the West Dock causeway 
(IV-B-24). Rather than "stalling" fish east of the causeway, an 
alternative explanation is that perhaps a local, more attractive 
habitat has been created by the causeway, and that the arctic 
cisco population has actually increased. 

Pages IV-11-1 through 3; Section IV IT. Unavoidable Adverse Effects 1 
This section should not include the effects of highly unlikely 
worst case incidents as "unavoidable adverse effects". In April, 
1986, NEPAIEIS guidelines were changed from requiring worst czse 
assessment to that of "most likely to occur". Examples of worst 
case are found in H. I., 2. and 6. where conclusions of MODEP.\TE 
effects are reached. - 
Page IV-H-3; 14. Air Quality 

Page G-1, Table G-1 

It is not clear how the conclusion was reached that there is 
"MODERATE" degradation of air quality in the Unavoidable Adverse 
Effects section given in Part H. The alternatives discussed nay 
cause "MINOR" degradation of air quality as expressed in Parts E-G 
of Section IV (See Page IV-B-127). The Unavoidable Adverse 
Effects of air quality degradation should also be considered as 
"E.!INOR" . 

Tqe Schedule for the Low-case does not provide for the drilling of 
exploratory wells. 1 1 0 - 5 9  

10-58 
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Response 10-1 

Page G-4, Table G-8 

The resource estimates for the BF/Beaufort Sea Sale held in 1979 
and OCS Sale 71 should be reduced to reflect exploration activ- 10-60 
ities since the sales. I 

MMS acknowledges and is encouraged by industry's efforts to explore in a safe 
and environmentally sound manner such as during the 1986 fall bowhead migra- 
tion. Furthermore, the EIS acknowledges the low probability of bowheads 
contacting spilled oil or being harmed through such contact. However, there 
remains a small probability that a major oil spill could occur and contact 
bowhead whales. Should bowheads be trapped or linger in an area--such as a 
lead or polynya--into which a large volume of crude oil or refined product is 
spilled and thus be forced to repeatedly surface through this oil, there is a 
potential for harm to these individuals. 

The bowhead is of utmost importance to Native subsistence hunters and is an 
endangered species. As such, any unauthorized take is a violation of the 
Marine Mammal Protection Act and Endangered Species Act of 1973, as amended; 
and, as noted in Section II.B.l.a(Z), ITL Number 1, the term "take" has been 
defined to include harm. Adoption of Stipulation Number 4 would provide a 
means of protecting the bowhead whale by eliminating the risk of an oil spill 
contacting and potentially harming bowhead whales as they migrate through 
Alaska waters. 

Final reports are being prepared to document the monitoring effects for 
bowhead whales in the vicinity of exploratory-drilling operations in the 
Beaufort Sea during 1985 and 1986. The information in these reports will be 
used by (1) the MMS to analyze the effects of exploration drilling on migra- 
ting bowhead whales and evaluate the effectiveness of mitigating measures such 
as Stipulation Number 4 in protecting the whales and (2) the Secretary of the 
Interior in considering what measures, if any, are necessary to protect the 
whales and should be .included in any lease agreements. 

Response 10-2 

This concern is addressed in Response 7-13. 

Response 10-3 

The referenced page number has been revised. 

Response 10-4 

The sale date has been revised. 

Response 10-5 

The text in the Summary has been amended to address this concern. 

Response 10-6 

Because verbs assume a different mood when they are used conditionally and/or 
subjunctively, the verbs will, would, must, have to, etc.. do not necessarily 
connote a reference to the absolute. Strunk and White (1979), for example, 
advise saving conditional use of the auxiliaries would, should, could, may, 



might, and can "for situations involving real uncertainty." See also 
Bernstein (1981), who states that "The subjunctive mood of a verb is the form 
associated with condition, command, wish, doubt, desire, possibility, etc." 

The subjunctive mood is not popularly used today as a form evidenced by an 
identifiable verb change, with four exceptions. The latter of these--to 
express conditions. that are merely hypothetical (Bernstein, 1981)--is a 
necessary usage in EIS writing. 

A potential for error is an inconsistency of moods in the protasis (condition) 
and apodosis (consequence). However, the referenced statement on page 11-1 
and other similar statements and disclaimers throughout the EIS (see espe- 
cially the disclaimer on the inside front cover) adequately set the stage, or 
condition, for the discussions of assumed scenarios (and also potential 
environmental consequences). 

Response 10-7 

The levels of effect for subsistence harvests are different than those for 
biological resources because of different methods of analyses. The analysis 
of biological resources examines the effects on the entire population of the 
resource, while the subsistence-harvest analysis only examines the effects on 
a potentially small portion of the population--these effects are often local- 
ized. If an oil spill were to occur in the only place where a resource is 
harvested and during the primary month when a resource is harvested, then that 
harvest could not occur for the entire year; this would be a MODERATE effect. 
If this happened more than 1 year, the effect would be MAJOR. Thus, even 
though an oil spill might not have more than MINOR effects on the biological 
population, it could have a higher level of effect for subsistence harvests. 
Similar logic applies to noise and traffic disturbance, construction activi- 
ties, and facility sitings. Within the subsistence harvests, these levels of 
effects also vary according to whether or not the harvest occurs during a 
short timeframe or throughout the year, in many places, or in high or low 
numbers. 

Response 10-8 

MMS has revised the estimated schedule of events for petroleum exploitation in 
the Sale 97 leased areas. The scenarios are now based on a 12- to 13-year 
period between the beginning of exploration and the start of production. 
Tables II-A-1 and II-A-2; IV-A-1; and Appendix G, Tables G-1, 2, 3, 5 .  6, and 
7 have been revised accordingly. 

Response 10-9 

Section II.A.2.b has been amended to address this concern. 

Response 10-10 

The information in Table II-A-1 has been amended to reflect a revised schedule 
of activities. 

See Response 10-8. 

Response 10-11 

The text in Section II.A.2.b has been revised to address this concern. 

Response 10-12 

Section II.A.2.b has been revised to address this concern. 

Response 10-13 

The text has been amended to reflect a revised schedule of activities. 

See Response 10-8. 

Response 10-14 

The quantity of cuttings from drilling explorat-ion and delineation wells, 
Section II.A.Z.d, and production and service wells, Section II.A.3.a, has been 
revised; see Table II-A-1. 

Response 10-15 

This concern is addressed in Response 10-6. 

Response 10-16 

This concern is addressed in Response 10-6. 

Response 10-17 

This concern is addressed in Section II.A.l. 

Response 10-18 

This concern is addressed in Response 10-6. 

Response 10-19 

Dredging depth refers to the depth below the water surface that the dredge 
head can be extended and cut into the seafloor. Water depth is the depth 
from the water surface to the seafloor surface. 

Also, see Response 10-6. 

Response 10-20 

The text in Section II.A.4 has been revised to address this concern. 

Response 10-21 

This concern is addressed in Section II.A.l. 



Response 10-22 

Section II.A.4 has been amended to address this concern. 

Response 10-23 

Section II.A.4 has been amended to address this concern 

Response 10-24 

The text in Section 1I.B.l.c has been revised to address this concern. 

Response 1C-.?5 

The information presented in Table 11-A-? and the discussion of the potential 
oil resources for the deferral alternatives notes that the quantities 
mentioned are estimates. Unfortunately,'the presentation of any number 
associated with a process requiring subjective judgments and estimates can be 
misleading to those not familiar with the methodology. An attempt to alert 
the reader to the uncertainty of these estimates is presented in Section 
II.A.l. 

Response 10-26 

This concern is addressed in Response 10-1. 

Response 10-27 

Industry has demonstrated the capacity to mobilize and deploy cleanup equip- 
meut in broken ice within the landfast-ice zone in summer, in open water in 
summer, and on landfast ice in winter. However, industry cannot guarantee 
that spilled oil would be consistently and quantitatively recovered in real 
spills--for example, no oil was recovered from the Minuk 1-53 exploration 
spill of 2,440 barrels in September 1985 (Birchard and Nancarrow, 1986) in the 
Canadian Beaufort Sea. 

Response 10-28 

This concern is addressed in Response 10-1. 

Response 10-29 

This concern is addressed in Response 10-1. 

Response 10-30 

The wording in this stipulation does not prohibit the use of other methods of 
hydrocarbon transportation or the use of offshore loading, providing that the 
conditions identified in the stipulation cannot be met. Economic feasibility 
is one of those conditions. The referenced wording, ". . . following the 

development of sufficient pipeline capacity," as well as other parts of the 
stipulation, point out what will be required if pipelines are utilized. The 
first paragraph states that pipelines will befequired "if . . . technologi- 
cally feasible and environmentally preferable . . ." The last sentence of 
this paragraph states, "In selecting the means of transportation [of hydro- 
carbons], consideration will be given to recommendations of the Regional 
Technical Working Group . . . ." The above wording recognizes that an option 
is available to the operator regarding the type of hydrocarbon transportation 
that may be used. 

Response 10-31 

Section III.A.l.b(3) has been amended to address this concern. 

Response 10-32 

Section III.A.3.a(3) has been amended to address this concern. 

Response 10-33 

The text in Section IIZ.D.6 has been clarified. 

Response 10-34 

Point Belcher a ~ d  Bullen Point have been added to Graphic 6. 

Response 10-35 

Only 18 percent of the oil resource estimated to be in the Canadian Beaufort 
SeaIMacKenzie Delta area is assumed to be tankered through the U.S. Beaufort 
Sea. This Canadian tankering to the west is no longer a tenuous assumption 
(see Oil and Gas Journal, 1987). In 1986, the Canadian oil industry tankered 
350.000 barrels of crde past Point Barrow, enroute to Japan. Starting in 
1988 and continuing until a pipeline south is completed, Canadian tankers will 
make about seven trips each year during a 5-month "open-water" window, 
carrying crude to market in Asia. In the oil-spill-risk analysis, Canadian 
tankering contributes only 2.6 percent of the spills of 1,000 barrels or 
greater in the cumulative case. Almost all of the spill risk from Canadian 
activities in the cumulative case is from production and piping of oil in 
Canadian waters. The trajectory analysis indicates that these platform and 
pipeline spills would enter U.S. waters. A footnote has been added to Table 
IV-A-4 to clarity that tankering contributes little spillage to the Canadian 
portion of the cumulative case. 

Response 10-36 

The oil-spill-trajectory model simulates movement of the center of mass of oil 
slicks and adequately simulates winter trajectories. Consideration of cleanup 
of oil spills in a trajectory model is secondary to the establishment of the 
best and most accurate simulation of oil movement. Incorporation of the 
assumption that platform spills in landfast ice would be cleaned up prior to 
the open-water season would reduce effective spillage in the oil-spill- 



trajectory model by 0.07 spills, a decrease of less than 4 percent. That the 
differing treatments of platform spills in landfast ice in the EIS's for Sales 
97 and 87 have negligible effect on combined probabilities has been clarified 
in Section 1V.A.l .c. 

Response 10-37 

In Sectior TT.A, the scenarios that may be used to explore, develop and 
produce, and transport the oil resources of the Sale 97 area are discussed. 
Rased on the resource estimates, the scenarios include an estimate of the 
level of activities, such as the number of exploratfon wells that may be 
drilled, the number of production platforms installed, and the length of 
pipelines installed. The scenarios also include a tahle showing a hypothetf- 
cal schedule of events. Section IV.A.3 is primarily a discussion of those 
factors of the physical environment that may constrajn petrol~um exploitation 
in the Heaufort Sea Planning Area. A discussion of the technologies that have 
heen or may be used in the Beaufort Sea has been added to acquaint the reader, 
who ma" not be knovleddeahle about the area, wfth the technologies and stra- 
tegies beinr developed to overcome the constraints. 

Response 10-38 

The text in Section IV.A.3.a has been revised to address this concern. 

Response 10-39 

The first sentence in Sectinn III.A.3.a notes that sea ice is the principal 
environmental fartor affecting offshore development of petroleum resources in 
the planning area. Construction and resupply operations are assumed to be 
part of the offshore development of the resources. 

Response 10-40 

Section IV.A.3.a(l) has been amended to address this concern. 

Response 10-41 

Section IV.A.3.a(l) has been amevded to address this concern 

Response 10-42 

Section IV.A.3.a(l) has been amended to address this concerv 

Response 10-43 

The information on the test spray-ire islands is correct according to the 
reference cited. Additional information on the spray-ice island in Harrison 
Bay has been added to the discussion in Section IV.A.3.a(l). 

Response 10-44 ' 

Section IV.A.3.a(l) has been amended to address this concern. 

Response 10-45 

Section IV.A.3.a(l) has been amended to address thfs concern. 

Response 10-46 

Tankers are mentioned in Section IV.A.3.a(3)(b) as a possible alternative 
oil-transportation system to the pipelines. 

Response 10-47 

Section IV.A.3.a(2) has been amended to address this concern. 

Respo .se 10-48 

Section IV.A.3.b(l) has been amended to address this concern. 

Response 10-2 

The text in Section IV.A.3.b(3) has been amended to address this concern. 

Response 10-50 

Section IV.B.l.b(l) has been amended to address this concern. 

Response 10-51 

The text in Section IV.B.2(b)(4) has been amended to address the concerns 
stated and to include information that has become available since publication 
of the DEIS. 

Response 10-52 

Further discussion of the disturbance of caribou that might result from the 
pipeline from Oliktok Point to TAP has been added to Section IV.B.9.b(2). It 
should also be noted that this referenced paragraph states that "such disturb- 
ance would last only during the construction season." 

Response 10-53 

Section IV.B.9.c(2) has been amended to address this concern. 

Response 10-54 

The standard for energy-facility siting in Section IV.B.ll.a(Z)(c) has been 
clarified as suggested. 

Response 10-55 

Conclusions for biological and sociocultural effects used in the section on 
land use and coastal management programs is derived from other sections in 
this EIS. Support for the statement that causeways pose a threat to anadro- 
mous fish is found in Section IV.B.2.b(4). 



Response 10-56 

The text has been amended as suggested--see Section IV.B.14.a. 

Response 10-57 

The analrses objected to in Sections IV.H.1 and 2 are not worst-case asness- 
ments, rather they are extensions of the most likely case that include events 
or effects somewhat less likely to occur hecause of timing of events or 
particular locations of spills or other activities. 

Section 1V.H.b does not conclude that MODERATE unavoidable effects would occur 
hut instead only states that MPDFRATE effects are possible. The conclusion is 
that MINOR effects are likely. 

Response 10-58 

The text in Section IV.H.1L has heen corrected to change "MODERATE" to 
"MINOR." The use cf the word "MODERATE" was ar oversight in this case. 

hespnnse 10-59 

As noted in Table G-I, the schedule does provide for the driliing cf two 
delineation wells. 

Response 10-60 

The resource est imates shown in Appendix G, Tahle G-8, for each of the three 
previous Beaufort Sea lease sales--RF, 71, end 87--are the mean-case resource 
estimates used in the analysis of the proposed action for each sale's FEIS. 
As noted in Table IV-A-7, all previous Federal offshore lease sales in the 
Reaufcrt Sea are considered to be a single major project in the cumulative- 
effects Pssessment; thus, the resource estimates are not revised for each 
previous sale. However, the resource potential for all the areas offered for 
leasing in Sales RF, 71, and 87 is estimrted to be 600 MM%bls; Appendix G, 
Tahle G-8. 

Amoco Production Company 

Gary W C h ~ p m a n  
Regmndl Land Manager 
December 31, 1986 

Mr. Alan Powers 
Regional Director, Alaska OCS Region 
Minerals Management Service 
949 East 36th Avenue, Room 110 
Anchorage, Alaska 99508-4302 

Written Ccanoents 
Draft Environmental Impact Statement 
OCS Sale 97 
Beaufoct Sea, Alaska 

Dear Mr. Powers: 

Thank you for affording Amoco Production Company the opportunity to comment 
on the Dratt Environmental Impact Statement (DEIS) for OCS Sale 97. We look 
forward to continued participation in the pre-sale planning process for 
this and other Alaska OCS sales. 

The OCS Lands Act Amendments of 1978 call for the expeditious assessment 
and development of the oil and natural gas resources of the Outer 
Continental Shelf. Amoco Production Company regards area-wide OCS Lease 
offerings and efficient exploratory drilling as fundamental components of a 
policy designed to implement the purposes and objectives,of this statute. 
The Minerals Management Service can help provide for a secure domestic 
resource base by ensuring that all areas of hydrocarbon potential are 
offered for leasing and by providing for the conduct of efficient 
exploratory drilling. 

Amoco supports the MMS proposal to offer all 3,930 blocks for leasing at 
OCS Sale 97 in January, 1988 (DEIS Alternative I, The Proposal). The 
cancellation. delay, and sub-area deferral options (Alternatives 11-VI) 
detract from implementation of the OCS Lands Act Amendments mandate and 
fail to take into account our industry's record of conducting operations in 
an environmentally sound manner. 

Development of hydrocarbon resources in the Beaufort Sea will require many 
years of work. The Minerals Management Service should encourage efficient 
exploration in an effort to limit these long lead times. In this regard, 
Amoco believes that perpetuating the constraints contained in proposed 11-1 
Stipulation No. 4 "Seasonal Drilling Restriction for Protection of Bowhead 
Whales from Potential Effects of Oil Spills" would seriously hinder 
efficient exploratory drilling. The requirements of existing OCS operating I 



Mr. Alan Powers 
December 31, 1986 
Page Two 

Attachment 

EFFECTS OF O I L  ON BOGrHEU) WHALES 

orders, together with the harsh and remote environment, demand tha: only 
the best available and safest technology be used in Alaskan offshore 
drilling operations. Stipulation No. 4 should therefore be deletei from 
Sale 97 leases. 

In the extremely unlikely event that a significant spill would occ-r, we 
still maintain that Stipulation No. 4 is unnecessarily restrictive. :scent 
research concludes that the potential effect of oil and noise on kcwhead 
whales has been overstated (see Attachments 1 and 2). Drs. J. R. Gera~i and 
D. J. St. Aubin are authorities on the subject of marine mammals. This 
research was provided to the State of Alaska, Department of Commerce. and 
Department of the Interior in 1985 and early 1986. Industry explcrstion 
activities in the Beaufort Sea in recent years nave been conducted Ln an 
environmentally safe manner with no apparent adverse effects to the t,r,,rhead 
whale or subsistence hunting. During exploratory drilling and ss~smic 
operations in the Beaufort Sea this past season (1986). the villa;+s of 
Kaktovik and Nuiqsut were successful in taki.19 four bowhead whal%s (of 
their total allocation of five). 

The a t t a c k e d  pape r  makes it c l e a z  t h a t  t h e  e f f e c t  o f  o i l  cz. 

bowhead whales  has  been o v e r s t a t e d .  I t  ccnc ludes  t h a t  wha les  can = e  

expec ted  t o  avo id  o i l  s p i l l s ,  and t o  avo id  b r e a t h i n g  t o x i c  fumes. T?f 

s k i n  of bcwheacs, which i s  t h i c k e r  than  o t h e r  mar ine  mammal s k ~ n ,  2s 

n o t  a d v e r s e l y  e f f e c t e d  by c o n t a c t  w i th  o i l  and /o r  pe t ro l ecm and w i l l  

p r o t e c t  t h e  animal .  I n g e s t i o n  of o i l  by bowheads, wh i l e  p o s s i b l e ,  15 

u n l i k e l y  t o  occur  i n  volumes which endanger t h e  whale e i t h e r  b e c a c s s  

of  t o x i c i t y  o r  reduced food i n t a k e .  Because of  whale rnigratiz?. 

p a t t e r n s ,  whales  a r e  n o t  l i k e l y  t o  be  exposed t o  o i l  d u r i n g  c o n d i t i c z r  

which cou ld  l e a d  t o  s e r i o u s  harm. 

D r .  Joseph G e r a c i ,  a  d o c t o r  of  v e t e r i n a r y  medic ine  a c 2  

i n  mar ine  s c i e n e ,  h z s  conducted e x h a u s t i v e  r e s e a r c h  on t h e  e f f e c t s  cf 

o i l  on mar ine  mammals. His  work i s  g e n e r a l l y  r ega rded  a s  t h e  author:- 

It is important to note that Stipulation No. 4 was predicated on r 1983 1 t a t i v e  t r e a t m e n t  of t h e  s u b j e c t .  
biological opinion which has been rendered out-of-date by recent ressarch 
efforts and which did not conform with the consultation requiremezrs of 
Section 7 of the Endangered Species Act. A t  dmoco's r e q u e s t  D r .  Ge rac i  and h i s  a s s o c i a t e  David S = -  

-J 
Aubin have s y n t h e s i z e d  t h e  e x i s t i n g  knowledge t o  d e t e r m i n e ,  t o  t ? 2  

In conclusion, Amoco Production Company strongly supports offerir: the 
entire sale area for leasinq (DEIS, Alternative I). We also cc-sider e x t e n t  known, t h e  e f f e c t  o f  o i l  on  bowhead whales.  Tha t  p a z t ~  
proposed Stipulation NO: 4 to be an unnecessary impediment to explcrstory 
drilling, based on our industry's safety record and on the findi:.;~ of 
recent research, and recommend its deletion from Sale 97 leases. 

Very truly yours, 

Gary W. Chipman 

fo l lows .  At t h e  cohc lus ion  of t h e  paper  a r e  d e t a i l e d  c u r r i c u l u m  v i t z c  

of  D r .  G e r a c i  an2 ,Xr. S t .  Aubin. 

Response 11-1 

This concern is addressed in Response 10-1. 

Response 11-2 

This concern is addressed in Response 10-1. 



ARCO Oil and Gas Company 
Post O!ticc Soh 103360 
Ancllordpc. r\!cska SLISlG-0;RO 
Telephone LO: 735 6123 

Jzrnes iivl Po,ey 
Filanager 
Issue Advot:.lcy 

January 5, 1987 

Regional Director 
Alaska OCS Region 
Mineral Management Service 
949 E. 36th Ave., Room 1 1 0  

I Anchorage, AK 99508-4302 

I ATTN: Dick Roberts 

I RE: Beaufort Sea - Sale 97 
Draft, Environmental Impact Statement (DEIS) 

I Dear Mr. Roberts: 

ARCO Alaska, Inc. has reviewed the above referenced docur.ent 
and provides the following comments for your review and 
consideration. 

I 

I ARCO would like to commend the Mineral Management Service 
for its objective approach in evaluating potential effects 
of industry operations in the Sale 97 area. 

We strongly support Alternati~~e I, the proposed action 
described in the DEIS, and urge the Secretary to proceed 
with this OCS offering as currently scheduled for January, 
1988. 

The industry's record clearly demonstrates that the activ- 
ities resulting from this proposed lease offering (as 
outlined in Alternative I) can be conducted without a 
significant disruption or interference with the multiple use 
of the OCS. Our record in the Gulf of Mexico, and offshore 
California and Alaska supports the conclusion that oil and 
gas exploration and development activities will not result 
in significant impacts to the biological, cultural, aesthet- 
ic, or soc~o-economic resources of this OCS area or adjacent 
state-owned coastal waters. 

It is abundantly clear from the DEIS that the No Sale 
alternative would not be in the best interests of the 
nation. This alternative would contribute absolutely 
nothing to the need for increasing the nation's oil and gas 
reserves and production, and reducing our dependence on 
unstable foreign sources of crude oil. In this regard, 
development of alternative energy sources cannot be expected 

Mineral Management Service 
January 5, 1987 
Page 2 

to make a significant contribution to the nation's energy 
supply in the foreseeable fucure since most are not feasible 
at this time and may not be feasible during the estimated 
life of this production area. 

With respect to the mean case resource estimates contained 
in the DEIS, we believe these imply that in the deferral 
alternatives (IV, V, and VI), the areas of deferral contain 
only a small amount of undiscovered reserves. This may 
suggest to some that by deferring an area, only a little 
petroleum resource is given up in return for environmental 
protection. However, due to the exploration unknowns, it is 
well within the range of possibilities that much, if not 
most, of the petroleum resources could lie within the areas 
proposed to be deferred. 

ARCO Alaska, Inc. also participated in the development of 
the comment being submitted by the Alaska Oil and Gas 
Association and fully supports the content of that commen- 
tary. 

If you have any questions or require additional information, 
please let us know. p;,,74 

M. Posey 

Response 12-1 

The resource values given for each of the three deferral alternatives are, as 
noted in Section I.A.l, only estimates. The quantity of oil that may be 
present in any part of the proposed sale area will be unknown until explora- 
tion and delineation wells are drilled. Thus, the amount of oil that may be 
present in any of the proposed deferral areas may be more or less than the 
amount inferred from resource estimates for the deferral alternatives. 

The Secretary of the Interior has the option of deferring from the Sale 97 
proposal area any or all of the deferral areas analyzed in the FEIS or areas 
proposed after consultation with the Governor of Alaska, pursuant to 
Section 19 of the OCSLA, as amended. 

1 LRCO *ID.*> 8°C I*. su..,o..r, 0 ,  * l i J l i ! i r * I C h i , r ~ , ~ 5 " , " " , 5 " ~  



Chevmn 
Chevron U.S.A. Inc. 
6!Xl BoY~ngef Canyon Road, Sm Ramon, Callorma 

I 
Mall Addren P 0 Box 5050 San Ramon CA 94583 0905 

J.J. Anders 
Mawgn. L3a* O m o n  
lard Owutmenr. Wprlem Repra 

i jEC 3 0 1986 EJ 
December 30, gs6. 

G!OI!AI. DIflECTO9, ALASKA oCS 
Mlner?'s L!anaqeemnt service 

4'.'C"DR?~& ALASKA 

Draft Environmental Impact 
Statement (DEIS), 
Proposed Outer Continental Shelf, 
Beaufort Sea Lease Sale 97 

Regional Director 
Alaska OCS Region 
Minerals Management Service 
Attention: Dick Roberts 
949 East 36th Avenue, Room 110 
Anchorage, AK 99508-4302 

Gentlemen: 

Chevron U.S.A. Inc. appreciates this opportunity to  make written comments on the 
subject DEIS which was issued in November, 1986. 

Chevron supports Alternative I a s  the most rational approach to  dealing with our 
country's energy demands of the 1990s and beyond. Chevron also notes that the 
close cooperation with both local and national government agencies on the North 
Slope is a record of which the petroleum industry can be proud. This cooperative 
spirit ensures that the important ecological and sociological values will be 
protected by the safeguards detailed in Alternative I. 

1 

Chevron does believe that a more flexible set of Bowhead Whale drilling 
stipulations can be adopted for OCS Sale #97. During the summer of 1986, the 
cooperative effort by the Oil/Whalerls Working Group allowed drilling to  proceed 
above the oil reservoirs without endangering or disrupting the Bowhead Whale 
migration. In addition, the continuing Bowhead Whale studies indicate that drilling 
noise is much less disturbing to migrating Bowheads than originally thought. - 
Chevron strongly opposes both Alternatives I1 and EI based on their potential 
damage to the nation's economic and security interests. Environmental risks, under 
the strict guidelines outlined in the Sale #97 DEIS, are minimal compared to the 
harm to the national interests if the sale is cancelled or delayed. 

December 30,1986 

Alternative V, the "Kaktovik Deferral Alternative," is also an extreme and 
impractical approach. Normal procedures outlined in the DEIS for Alternative I 
are adequate to ensure the survival of subsistence hunting. In addition, many 
nearby offshore blocks are already under lease from previous sales. Therefore, ]I.-. 
exploration and development activities will necessarily impinge upon the proposed 
Kaktovik deferral area whether the deferral area is adopted or not. The country 
would potentially lose energy resources under Alternative V. It is even more 
difficult to justify Alternative V in view of planned State Sale #55 in 1988. 

The weight of the evidence in the present DEIS strongly indicates that  Alternative 
VI, the "Chukchi Deferral Alternative," has little or no ecological justification. 13-4 
After careful analysis. Chevron agrees with this conclusion. 1 
To sum up Chevron's position, the history of exploration and development on the 
North Slope (and the Canadian's MacKenzie Delta) show that the petroleum 
industry can exist in harmony with the Arctic environment and is sensitive to  the 
concerns of the native peoples. The potential hydrocarbon resources beneath the 
Beaufort Sea could be an important addition to the nation's economy and security. 

Thank you for this opportunity to  comment on the DEIS for proposed OCS Sale #97. 

Very truly yours, 

the normal safeguards. 



Response 13-1 

This concern is addressed in Response 10-1. 

Response 13-2 

The deferral areas and mitigating measrlres are proposed based on information 
obtained and environmental concerns expressed during the scoping process and 
identified Section I.A.S. 

Since the bowhead whale is listed as endangered under tlie Endangered Species 
Act of 197:. adverse effects from oil and gas exploration activities on 
bowhead whaies must be avoided. The proposed seasonal drilling restriction, 
which will help avoid potential adverse effects on bowhead whales and conforms 
with the hT!?S biological opinion ot reasonable and prudent alternatives, would 
add an extra measure of protection to the endangered bowhead whale. Without 
the measure, there would be n greater chance of potentially detrimental 
oil-spillfwhale interactions. 

The Secretary of the Interior has the option of deferring from the area 
eventually offered for leasing any or all of the deferral areas analyzed in 
the FEIS or areas proposed after consultation with the Governor of Alaska, 
pnrsuant ro Section 19 of the OCSI.A, as amended. 

Response 13-3 

This concern is addressed in Response 13-2. 

Response 13-4 

As noted in Section l .D .4 .d ,  the Chukchi Ses shelf was proposed as a deferral 
area during the scnping process. The effects of deleting the Chukchi Deferral 
Area from the Beaufort Sea Planning Area are analyzed in Section 1V.G. 

The Secretary of the Interior has tile option of deferring from the Sale 97 
propos.iJ area any or all of the deferral areas analyzed in the EIS or areas 
proposed after consultation with the Covernor of the State of Alaska, pursuant 
to Sectibn 19 of the OCSLA, as amended. 

Mine ra l s  Management Se rv i ce  
Regional D i r e c t o r  
A laska Region 
949 East 3 6 t h  Avenue 
Anchorage, A1 aska 99508-4302 

A t t e n t i o n :  Mr. A lan D. Powers 

Gent1 emen: 

December 31, 1986 

Dra f t  Environmental  Impact 
Statement 
Sa le  97 

Exxon Company, U.S.A., a  d i v i s i o n  of Exxon Corporat ion,  i s  p leased t o  have t h e  
o p p o r t u n i t y  t o  rev iew  and comment on t he  D r a f t  Environmental  Impact Statement 
(DEIS) f o r  t h e  proposed Beaufor t  Sea Lease Sa le  97 (January 1988). We suppor t  
A l t e r n a t i v e  I ( t h e  Proposed Ac t i on ) ,  and urge t he  Secretary  t o  proceed w i t h  
t h i s  OCS o f f e r i n g  as c u r r e n t l y  scheduled. We b e l i e v e  t h a t  t h e  o i l  and gas 
i n d u s t r y ' s  exper ience has shown t h a t  e x p l o r a t i o n  and p r o d u c t i o n  a c t i v i t i e s  can 
be conducted w i t h o u t  s i g n i f i c a n t  adverse impact t o  t h e  a r c t i c  environment.  

Exxon commends the  M ine ra l s  Management Se rv i ce  (MMS) f o r  i t s  c o n s i d e r a t i o n  o f  
t h e  p o t e n t i a l  bene f i t s ,  as w e l l  as adverse consequences, o f  pos t  l ease  s a l e  
a c t i v i t i e s .  We o f f e r  t h e  f o l l o w i n g  comments on issues o f  concern t o  us. I n  
a d d i t i o n  t o  these comments, Exxon p a r t i c i p a t e d  i n  t h e  p r e p a r a t i o n  o f  t he  
comments o f  t h e  A laska O i l  and Gas Assoc ia t i on  (AOGA), and we suppor t  those 
comments. 

E x o l o r a t i o n  and Develooment Schedules (Tab le  11-A11 - 
The e x p l o r a t i o n  and development schedules i n  t he  DEIS seem t o  be somewhat 
o p t i m i s t i c  g i ven  t h e  c u r r e n t  s t a t e  o f  t h e  i n d u s t r y  and t h e  demanding 
a r c t i c  environment.  The e i g h t  year  p e r i o d  between e x p l o r a t i o n  d r i l l i n g  
and r e s u l t i n g  p roduc t i on  does n o t  a l l o w  f o r  f i v e  t o  t e n  yea rs  of 
d e l i n e a t i o n  d r i l l i n g  designed t o  g a i n  r e s e r v o i r  da ta  and demonstrate t he  
commercial v i a b i l i t y  o f  t he  p r o j e c t .  Another f a c t o r  which m igh t  add t o  
t h e  t i m e t a b l e  would be t he  a v a i l a b i l i t y  o f  va r i ous  types o f  d r i l l i n g  
s t r u c t u r e s ,  and t h e i r  a b i l i t y  t o  conduct year - round o r  seasonal 
ope ra t i ons .  A more probab le  development schedule would c a l l  f o r  12-15 
years  f rom t h e  d a t e  of t h e  s a l e  t o  t h e  da te  o f  f l r s t  p roduc t i on .  - 
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Lease S t i o u l a t i o n  No. 4 - Seasonal D r i l l i n q  R e s t r i c t i o n  f o r  P ro tec t ion  o f  
Bowhead Whales from Po ten t ia l  E f fec ts  o f  O i l  S p i l l s  (Paqe 11161 

Exxon continues t o  oppose the impos i t i on  o f  a  seasonal 
r e s t r i c t i o n  on a c t i v i t i e s  i n  the Beaufort Sea. During 1986 the  energy 
indus t ry  demonstrated i t s  a b i l i t y  t o  conduct exploratory d r i l l i n g  abo.~e 
the  o b j e c t i v e  hor izon and downhole t e s t i n g  du r ing  the m ig ra t ion  o f  
bowheads and o the r  whales. Although the  f i nd ings  o f  the  study conduc:?d 
dur ing  t h i s  d r i l l i n g  have not  y e t  been released, i t  appears t h a t  t h e  
e f f e c t  on the  m ig ra t ing  whales has been minimal, i f  detectable a t  a l l .  
Th is  research, when publ ished, should d ispute the theory t h a t  d r i l l i n g  
and t e s t i n g  a c t i v i t y  alone cause a l t e r a t i o n s  i n  m ig ra t ion  routes o r  ot i-er 
harm t o  the  whales. This  new knowledge, p lus  indus t ry  advances i n  
d r i l l i n g  technology, o i l  s p i l l  prevent ion and o i l  s p i l l  c lean-up, m;ke 
the  seasonal d r i l l i n g  r e s t r i c t i o n  an over l y  s t r i n g e n t  m i t i g a t i o n  
f o r  an event o f  undemonstrated s ign i f i cance  and w i t h  a  very smzi l  
l i k e l i h o o d  o f  a c t u a l l y  occurr ing.  We recommend t h a t  t h i s  l e ~ j e  
s t i p u l a t i o n  be excluded by the Secretary as unduly burdensome i n  l i g h t  <af 
the  questionable b e n e f i t s .  

these regions would i n  the vast  m a j o r i t y  o f  cases be minor. We bel ieve 
t h a t  i t  would be inappropr ia te t o  exclude these prospect ive areas based 
on the s l i m  p o s s i b i l i t y  t h a t  t h e i r  i nc lus ion  might have a  n e g l i g i b l e  
impact on the environment; therefore,  we s t rong ly  recommend t h a t  these 
areas be inc luded w i t h i n  the sa le area. 

We hope t h a t  you w i l l  f i n d  these comments cons t ruc t i ve  and t h a t  they w i l l  be 
o f  use t o  you i n  prepar ing the F ina l  Environmental Impact Statement f o r  the 
upcoming lease o f f e r i n g .  

Very t r u l y  youys, 

I f  a  seasonal d r i l l i n g  s t i p u l a t i o n  i s  re ta ined,  Exxon would recomrn~nd 
a l t e r i n g  the r e s t r i c t i o n  t o  comply w i t h  the specia l  research except ion 
granted i n  1986. Although t h i s  a l t e r n a t i v e  i s  somewhat cumbersome, i t  
would a l l ow indus t ry  g rea te r  f l e x i b i l i t y  i n  conducting d r i l l i z g  
operat ions wh i le  add i t i ona l  data i s  gathered concerning the impact c ~ f  
d r i l l i n g  on the migratory hab i t s  o f  the Bowhead whales. - 

S t i o u l  a t i o n  No. 5 - Transoor tat ion o f  Hydrocarbons (Paqe 11191 - 
Exxon opposes t h i s  s t i p u l a t i o n  due t o  i t s  r e s t r i c t i v e  e f f e c t  on the  way 
i n  which a  lessee may t ranspor t  i t s  product ion.  The dec is ion  on t ? e  
f i n a l  means o f  t ranspor ta t ion  o f  produced o i l  and gas i s  an issue t h a t  
should await a  p o i n t  i n  t ime when reserve l o c a t i o n  and s ize,  as we l l  i s  
cu r ren t  technology, may be assessed. As both p i p e l i n e  and tanker  
t ranspor ta t ion  are envi ronmenta l ly  sound a l te rna t i ves ,  i t  i s  premature :o 
mandate t h i s  dec is ion  a t  the DEIS stage o f  the  leas ing  process. 's 
d ra f ted ,  the  s t i p u l a t i o n  would fo rce  the  lessee t o  u t i l i z e  a  p i p e l i n e  
system unless t h e  lessor  determined t h a t  p ipe l i nes  would cause a  "ne t  
soc ia l  l oss .  " This  predeterminat ion i s  no t  j u s t i f i e d ,  and could cause 
marginal reserves t o  remain untapped. 

Beyond mandating a  pipe1 i n e  system, t h i s  s t i p u l a t i o n  would a1 so speci i y  
the  r o u t i n g  o f  the  p i p e l i n e  system. E x i s t i n g  procedures and safeguar :~ 
make t h i s  p o t e n t i a l l y  c o s t l y  and lengthy process unnecessary. 

A l te rna t i ves  IV, V, and V I  

We be l ieve  t h a t  the p o t e n t i a l  reserves under l y ing  the  contemplated 
d e f e r r a l  areas o f  Barrow, Kaktovik, and Chukchi, when balanced against  
the  speculat ive p o t e n t i a l  f o r  l o c a l i z e d  adverse impact, argues f o r  14-4 
mainta in ing the  f u l l  l eas ing  a l t e r n a t i v e .  The DEIS c o r r e c t l y  notes t h a t  
any adverse e f f e c t s  which might poss ib l y  occur from the  inc lus ions  o f  1 

Response 14-1 

This concern is addressed in Response 10-8. 

Response 14-2 

This concern is addressed in Response 10-1. 

Response 14-3 

This concern is addressed in Response 10-30. 

Response 14-4 

This concern is addressed in Response 13-2. 



January 2, 1987 

Regional Director, Alaska OCS Region 
Minerals Management Service 
Attn: Dick Roberts 
949 East 36th Avenue, Room 110 
Anchorage, AK 99508-4302 

Doyle L. Jones 
Producl~on Manager 
Alaskan D~str~ct 
Product~on Unlted Stales 

PO. Box 102380 
Anchorage. Alaska 99510 
Telephone 9071561-531 1 

15 Dick Roberts 
January 2, 1987 
Page 2 

Past experience and research have indicated that Bowheads will not 
be adversely affected by an oil spill. J 
Again, Marathon appreciates this opportunity to provide comment. 
Should you have any questions, please contact us. 

Sincerely, 

P&."k$- 
Doyle L. J nes 

RE: BEAUFORT SEA SALE 97 DRAFT ENVIRONMENTAL 
IMPACT STATEMENT 

Dear Mr. Roberts: 

Marathon Oil Company is pleased to have this opportunity to c0mmer.z Response 15-1 
on the Beaufort Sea Sale 97 Draft Environmental Impact Statement 
(DEIS) . T h i s  concern  i s  addressed  in Response 10-1. 

As a member of the Alaska Oil and Gas Association (AOGA), Marathor 
participated in the compilation of comments prepared and submitted 
to MMS by AOGA. Our comments and views directly reflect those of 
the trade association. 

Marathon commends MMS for their continuing efforts to lay the 
groundwork for the development and utilization of the nation's 
natural resources. We strongly support Alternative I of the 
proposed sale: The leasing of 3,930 blocks in the Beaufort and 
Chukchi Seas. The recovery of oil and gas in the area is an asset 
to the state and the nation which should be pursued. Alternatives 
11-VI, cancelling or deferring the sale, or deferring acreage 
would, in our opinion, be a detriment to the nation's economic 
potential. Any delay of sale would not allow improvement in 
mitigation of environmental impact. 

Stipulation No. 4, Seasonal Drilling Restrictions for Protection 
Bowhead Whales from Potential Effects of Oil Spills, proposes that 
exploratory drilling and testing activity be prohibited during the 

In agreement with AOGA, we urge the MMS to eliminate this 
spring bowhead whale migration period in the Spring Migration Area. 

stipulation from the final EIS, as the restriction is unnecessary. 



NATIONAL OCEAN INDUSTRIES ASSOCIATIOX 

1050 Seventeenth Street. N.W.. Suite 700 Washington. D.C. 2003; 

Charles D. hiatthews 
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J a n u a r y  6, 1987  

R e g i o n a l  D i r e c t o r  
Alas l t a  Reg ion  
M i n e r a l s  Xanagcmen t  S e r v i c e  
949 E a s t  3 6 t h  A v e n u e  
A n c h o r a g e ,  A l a s k a  99058-4302  

RE: R e q u e s t  f o r  Cotnlnents on t h e  D r a f t  E n v i r o n m e n t a l  I m p a c t  
S t a t e m e n t  f o r  t h e  P r o p o s e d  O u t e r  C o n t i n e n t a l  S h e l f  (OCS) 
L e a s c  S a l e  97 ( B c a u f o r t  S e a ) .  ( 5 1  40521, November 7 ,  
198G). 

Dear S i r :  

In  c o o p e r a t i o n  w i t h  t h e  A l a s k a  S u p p o r t  I n d u s t r y  A l l i a n c e ,  t h e  
N a t i o n a l  Ocean  I n d u s t r i e s  A s s o c i a t i o n  p a r t i c i p a t e d  in t h e  
December  17 ,  1986 p u b l i c  h e a r i n g  in A n c h o r a g e  r e l a t i v e  t o  t h e  
p r o p o s e d  D e a u f o r t  S e a  l e a s e  s a l e .  As we t e s t i f i e d ,  we s t r o n g l y  
u r g e  t h e  M i n e r a l s  J i a n a g e m e n t  S e r v i c e  t o  p r o c e e d  w i t h  t h e  s a l e  a s  
p r o p o s e d  in A l t e r n a t i v e  I  of  t h e  DEIS. O u r  comments  a r e  r e i t e -  
r a t e d  h e r e  f o r  y o u r  i n f o r m a t i o n .  

NOIA i s  a  t r a d e  a s s o c i a t i o n  b a s e d  in W a s h i n g t o n ,  D.C. a n d  i s  
composed  of  o v e r  3 2 5  n~ernber  c o m p a n i e s .  Each  of  t h e s e  c o m p a n i e s  
i s  e n g a g e d  in o n e  a s p e c t  o r  a n o t h e r  of  d i s c o v e r i n g  a n d  r e c o v e r i - ;  
o u r  n a t i o n ' s  o f f s h o r e  e n e r g y  r e s o u r c e s ;  f r o m  g e o p h y s i c a l  d a t a  
c o l l e c t i o n ,  d r i l l i n g  e x p l o r a t o r y  w e l l s ,  a n d  f i n a l l y ,  d e v e l o p i n g  
t h e  o i l  a n d  g a s  i f  i t  i s  f o u n d .  A d d i t i o n a l l y ,  NOlA r e p r e s e n t s  
a l l  t h e  c o m p a n i e s  who p r o v i d e  v a r i o u s  s e r v i c e s  a n d  s u p p l i e s  t o  
e a c h  p h a s e  of o f f s h o r c  d e v e l o p m e n t .  E x a m p l e s  o f  t h e s e  c o m p a n i e s  
i n c l u d e ,  b u t  a r e  n o t  l i m i t e d  t o ,  t h o s e  t h a t  m a n u f a c t u r e  a n d  
s u p p l y  d r i l l  b i t s ,  b l o w o u t  p r e v e n t c r s ,  d r i l l  p i p e ,  c a s i n g ,  
w e l l h e a d s ,  l o g g i n g  e q u  ip lncn t ,  a n d  colnpan i e s  i n v o l v e d  in d i v i n g ,  
c a t e r i n g ,  b o n k i n g ,  m a r i n e  a n d  a i r  t r a n s p o r t a t i o n ,  m a r i n e  
e n g i n e e r i n g ,  a n d  c o n s t r u c t i o n .  NOIA member c o m p a n i e s  a r e  
h e a d q u a r t e r e d  in 34  s t a t e s  a n d  in t h e  D i s t r i c t  of  C o l u m b i a  a n d  
h a v e  p l a n t  l o c a t i o n s  in  a l l  50 s t a t e s .  

T h e  A l l i a n c e ,  b a s e d  in A n c h o r a g e ,  r e p r e s e n t s  o v e r  250 f i r m s  
a n d  o r g a n i z a t i o n s  w h i c h ,  d i r e c t l y  o r  i n d i r e c t l y ,  p r o v i d e  e q u i p -  
m e n t ,  s u p p l i e s ,  a n d  s e r v i c e s  t o  t h e  c o m p a n i e s  c o m p r i s i n g  t h e  
S t a t e  of A l a s k a ' s  p e t r o l e u m  a n d  m i n i n g  i n d u s t r i e s .  

We w a n t  t o  t h a n k  t h e  M i n e r a l s  Rlanagernent S e r v i c e  (%Ibis )  f o r  
t h e  o p p o r t u n i t y  t o  e x p r e s s  o u r  v i e w s  on OCS L e a s e  S a l e  No. 97, 
now s c h e d u l e d  f o r  J a n u a r y  1988.  We s t r o n g l y  u r g e  t h e  IvlhiS t o  
p r o c e e d  w i t h  t h e  s a l e  a s  p r o p o s e d  i n  A l t e r n a t i v e  1  of t h e  d r a f t  
e n v i r o n m e n t a l  i lnpac t  s t a t e m e n t  (DEIS)  which  would  r e s u l t  i n  t h e  
o f f e r i n g  of  3,930 b l o c k s  in  t h e  B e a u f o r t  S e a .  L e a s i n g  t h i s  a r e a  
i s  c r i t i c a l  t .  o u r  n a t i o n ' s  i n t e r e s t s  s i n c e  t h e  MMS h a s  e s t i m a t e d  
t h a t  a b o u t  a  6a p e r c e n t  c h a n c e  e x i s t s  t o  f i n d  r e c o v e r a b l e  
p e t r o l e u m  r e s o u r c e s  w i t h  a  mean e s t i m a t e  of  650 m i l l i o n  b a r r e l s  
o f  r e c o v e r a b l e  o i l .  

R e s o u r c e  p o t e n t i a l  s u c h  a s  t h i s  c a n  n o t  b e  i g n o r e d .  L e a s i n g ,  
e x p l o r a t i o n ,  a n d  h o p e f u l l y ,  p r o d u c t i o n  of  o u r  n a t i o n ' s  e n e r g y  
r e s e r v e s  m u s t  p r o c e e d  f o r  t o d a y ,  we f i n d  o u r s e l v e s  i n  a  p r e c a r -  
i o u s  p o s i t i o n .  We p r e s e n t l y  h a v e  a  s u r p l u s  of  low p r i c e d  
p e t r o l e u m  c r e a t e d  i n  l a r g e  m e a s u r e  by t e m p o r a r y  p r e d a t o r y  f o r e i g n  
o v e r p r o d u c t i o n .  T h i s ,  u n f o r t u n a t e l y ,  i s  l e a d i n g  t o  a  p u b l i c  
m i s u n d e r s t a n d i n g  a n d  c o m p l a c e n c y  r e g a r d i n g  o u r  n a t i o n ' s  f u t u r e  
e n e r g y  n e e d s  a n d  o u r  n a t i o n a l  s e c u r i t y .  T h e  d a r k  s i d e  of  
t e m p o r a r y  low p r i c e s  a n d  a  w o r l d  s u p p l y  s u r p l u s  i n c l u d e s :  

(1) s i g n i f i c a n t  e c o n o m i c  d i s i n c e n t i v e s  t o  i n v e s t  in  d o m e s t i c  
p e t r o l e u m  e x p l o r a t i o n  a n d  d e v e l o p m e n t ,  

( 2 )  r e v e r s a l  of  o u r  u n p r e c e d e n t e d  e n e r g y  c o n s e r v a t i o n  
m e a s u r e s  i m p l e m e n t e d  o v e r  t h e  l a s t  t e n  y e a r s ,  

(3 )  d e c r e a s e s  i n  a l t e r n a t i v e  e n e r g y  t e c h n o l o g y  d e v e l o p m e n t  
a n d  a p p l i c a t i o n ,  

(4 )  i n c r e a s i n g  n e a r - t e r m  demand  a n d  f u r t h e r  d e p e n d e n c y  on 
f o r e i g n  o i l ,  a n d ,  m o s t  i m p o r t a n t l y ,  

(5) a  s e r i o u s  a n d  p o t e n t i a l l y  f a t a l  w e a k e n i n g  o f  t h e  
Anle r ican  e n e r g y  c o m m u n i t y  i n c l u d i n g  t h e  s u p p o r t ,  s e r v i c e  
a n d  s u p p l y  i n d u s t r i e s .  

B a s e d  on c u r r e n t  c o n s u m p t i o n  r a t e s  a n d  d o m e s t i c  o i l  
p r o d u c t i o n  d e c l i n e ,  o u r  d e p e n d e n c y  on f o r e i g n  o i l  w i l l  r i s e  f r o m  
a c u r r e n t  40 p e r c e n t  t o  a p p r o x i m a t e l y  50 p e r c e n t  o r  m o r e  b y  t h e  



e a r l y  1990 ' s .  I n e v i t a b l y ,  we w i l l  a g a i n  s u f f e r  t h e  e c o n o m i c  
v e r t i g o  of  s o a r i n g  o i l  p r i c e s ,  b u s i n e s s  f a i l u r e s ,  u n e m p l o y m e n t ,  
a n d  i n c r e a s e d  t r a d e  d e f i c i t s .  T h e r e f o r e ,  i t  i s  m o r e  i m p o r t a n t  
t h a n  e v e r  t h a t  o u r  na t io r i  p u r s u e  a  v i a b l e  l e a s i n g  p r o g r a m  which 
w i l l  e n a b l c  u s  t o  d e v e l o p  o u r  d o m e s t i c  p e t r o l e u m  r e s e r v e s .  With 
w o r l d  o i l  p r i c e s  a t  t h e i r  l o w e s t  l c v e l s  i n  a  d e c a d e ,  o i l  com- 
p a n i e s ,  a s  a  r e s u l t  of  d e p r e s s e d  earnings, h a v e  s i g n i f i c a n t l y  
r e d u c e d  t ; , e i r  c a p i t a l  a n d  e x p l o r a t i o n  e x p e n d i t u r e s .  Wi th  l e s s  
moncy f o r  e x p l o r a t i o n ,  we m u s t  b e  a b l e  t o  f o c u s  on t h e  m o s t  
p r o m i s i n g  o f f s h o r e  p r o s p e c t s  which i n c l u d e s  t h e  a r e a  of  t h e  
B e a u f o r t  S e a  b e i n g  o f f e r e d  in S a l e  No. 97. 

V i a b l e  l e a s i n g  o p p o r t u n i t i e s  a r e  n o t  o n l y  i m p o r t a n t  t o  t h e  
n a t i o n ,  b u t  t o  t h e  n a t i o n ' s  o i l  i n d u s t r y .  Too  many p e o p l e  d o  
n o t  seein t o  r e a l i z e  o r  c a r e  a b o u t  t h e  c r i p p l i n g  e f f e c t  t h i s  
p r i c e  d r o p  h a s  h a d  on t h e  s t a t e  o f  t h e  d o m e s t i c  o i l  s e r v i c e ,  
s u p p o r t ,  a n d  s u p p l y  i n d u s t r i e s  a n 6  t h e i r  a b i l i t y  t o  re ina in  
v i a b l e  t o d a y  a n d  in t h e  f u t u r e .  T h i s  i s  e s p e c i a l l y  c r i t i c a l  
b e c a u s e  t i i i s  e x p l o r a t i o n ,  d e v c l o p m e r ~ t ,  a n d  p r o d u c t i o n  i n f r a -  
s t r u c t u r e  i s  t h e  h c a r t  a n d  n i u s c l e  r e q u i r e d  t o  r e s p o n d  when a  
s u d d e n  s h o r t a g e  o c c u r s  b e c a u s e  o f  a  d i s r u p t i o n  i n  s u p p l y  in  t h e  
w o r l d ,  a s  i t  s u r e l y  w i l l  in  t h e  n o t  t o o  d i s t a n t  f u t u r e .  

Rlajor o i l  co rnpan ics  a r e  m o s t  o f t e n  i d e n t i f i e d  in  t h e  p u b l i c  
riiind w i t h  o i l  and  g a s  d e v e l o p l n e n t ,  b u t ,  in r e a l i t y ,  m o s t  o f  t h e  
a c t u a l  work i n v o l v e d  in l o o k i n g  f o r  a n d  d e v e l o p i n g  o i l  a n d  g a s  
i s  pe r fo rned  by t h e  s e r v i c e ,  s u p p o r t  a n d  s u p p l y  c o m p a n i e s .  T h e s e  
c o m p n n i e s  c o l l e c t  t h e  g e o p h y s i c a l  d a t a ,  d r i l l  t h e  w e l l s  a n d  
d e s i g n ,  c o n s t r u c t  a n d  i n s t e l l  t h e  p l a t f o r m s .  They  p o s s e s s  t h e  
cqu ip lner l t ,  t h e  t e c h n i c a l  know-how,  a n d  t h e  p e o p l e  t o  p e r f o r m  
t h i s  work a n d  m u s t  d e v e l o p  new t e c h n o l o g i e s  t h r o u g h  o n g o i n g  
r e s e a r c h  a n d  d e v e l o p m e n t  e f f o r t s  a n d  s u p p l y  t h e  i n v e s t m e n t  
d o l l a r s  f o r  t h e  f u t u r e .  

E x p l o r a t i o n ,  a n d  h o p c f u l l y  p r o d u c t i o n ,  of  t h e  m o s t  p r o r n i s i n g  
a c r e a g e  i s  v i t a l  t o  d o m e s t i c  s e c u r i t y .  Whcn we a r e  d e n i e d  a c -  
c e s s  t o  p o t e n t i a l  r e s e r v e s ,  we, a s  a  n a t i o n ,  r u n  t h e  r i s k  of  
i n c r e a s i n g  o u r  a l r e a d y  h i g h  r e l i a n c e  on i m p o r t s  f r o m  p o l i t i c a l l y  
u n s t a b l e  a r e n s  of t h e  w o r l d ;  a n d ,  a t  t h e  same t ime ,  d e n y  work t o  
o i l  s e r v i c e ,  s u p p o r t ,  a n d  s u p p l y  c o m p a n i e s  who m u s t  r e m a i n  
v i a b l e  f o r  o u r  n a t i o n  t o  e x p l o r e  a n d  d e v e l o p  i t s  own o i l  a n d  
g a s .  h e  a r e  n o t  h e r e  t o  a s k  f o r  s y m p a t h y  f o r  an i n d u s t r y  in  
d i s t r e s s ,  b t i t  we a r e  h c r e  t o  p o i n t  o u t  i t s  e f f e c t  on o u r  n a t i o n  
a n d  i t s  s e c u r i t y .  W i t h o u t  a  s t r o n g  d o m e s t i c  o i l  i n d u s t r y ,  we 
p u t  o u r  n a t i o n ' s  w e l l - b e i n g  a t  r i s k .  As i m p o r t s  r e a c h  d a n g e r o u s  
l e v e l s  o r  when a  s u d d e n  s h o r t a g e  o c c u r s ,  t h e  A m e r i c a n  p u b l i c  
w i l l  demand a  q u i c k  r e s p o n s e  by t h e  o i l  i n d u s t r y .  G i v e n  t h e  
c u r r e n t  p a t h  we a r e  on ,  we w i l l  n o t  b e  a b l e  t o  r e s p o n d  b e c a u s e  

t h i s  i s  n o t  a  c a s e  of  o p e n i n g  a  s p i g o t  o r  t u r n i n g  on a n  a s s e m b l y  
l i n e ,  b u t  t h e  r e s p o n s e  w i l l  t a k e  y e a r s  t o  implement .  We h o p e  
t h i s  c o u n t r y  w i l l  n o t  e x p e r i e n c e  a  s u d d e n  o i l  s h o c k ;  b u t  t o  
p r o t e c t  u s ,  we m u s t  p u r s u e  a l l  p e t r o l e u m  r e s e r v e s  w i t h  s i g n i -  
f i c a n t  p o t e n t i a l ,  s u c h  a s  t h e  B e a u f o r t  Sea .  I t  w i l l  n o t  s o l v e  
a l l  of o u r  r e s e r v e  p r o b l e m s ,  o r  a l l  of t h e  p r o b l e m s  o f  t h e  
s e r v i c e ,  s u p p o r t ,  a n d  s u p p l y  c o m p a n i e s ,  b u t  i t  w i l l  c e r t a i n l y  
h a v e  a  p o s i t i v e  i m p a c t  on b o t h ,  which  i s  s o  d e s p e r a t e l y  n e e d e d .  

T h e  h i s t o r y  of p e t r o l e u m  o p e r a t i o n s  i n  t h e  U n i t e d  S t a t e s  
c l e a r l y  d e m o n s t r a t e s  t h a t  t h e  n a t i o n a l  o b j e c t i v e s  of  o i l  a n d  
n a t u r a l  g a s  d e v e l o p m e n t  a n d  p r o t e c t i o n  o f  t h e  e n v i r o n m e n t  a r e  
c o m p a t i b l e ,  b o t h  o n s h o r e  a n d  o f f s h o r e .  T o d a y ,  o f f s h o r e  o i l  a n d  
g a s  e x p l o r a t i o n  o p e r a t i o n s  a r e  c o n d u c t e d  i n  w a t e r s  o f  m o r e  t h a n  
6 4  c o u n t r i e s .  Many of  t h e s e  r e g i o n s  a r e  a l s o  m a j o r  c o m m e r c i a l  
f i s h i n g  a r e a s ,  s u c h  a s  t h e  N o r t h  S e a ,  Cook I n l e t ,  t h e  G u l f  of  
Mexico ,  t h e  B a s s  S t r a i t  ( A u s t r a l i a )  a n d  t h e  J a v a  S e a .  More  t h a n  
32,000 w e l l s  h a v e  b e e n  d r i l l e d  i n  s t a t e  a n d  f e d e r a l  w a t e r s  o f f  
U.S. c o a s t s .  And t h e r e  h a s  o n l y  b e e n  o n e  s p i l l  w h e r e  s i g n i -  
f i c a n t  a m o u n t s  of  o i l  r e a c h e d  s h o r e .  E v e r y  d a y ,  in  f a c t ,  some 
1 . 2  m i l l i o n  b a r r e l s  of  o i l  a n d  13.7 b i l l i o n  c u b i c  f e e t  of 
n a t u r a l  g a s  a r e  b e i n g  p r o d u c e d  f r o m  o f f s h o r e  w e l l s  i n  a n  e n v i r o -  
n m e n t a l l y  s a f e  m a n n e r .  Only  a  t i n y  f r a c t i o n  of  t h e  o i l  i n  t h e  
w o r l d ' s  o c e a n s  - -  a b o u t  5 / 1 0 0 t h  of  1 p e r c e n t  of  t h e  t o t a l  - -  i s  
a t t r i b u t e d  by t h e  M i n e r a l s  Management  S e r v i c e  t o  o f f s h o r e  o p e r a -  
t i o n s  u n d e r  f e d e r a l  s u p e r v i s i o n ,  i n c l u d i n g  d r i l l i n g ,  p r o d u c t i o n ,  
p i p e l i n e s ,  a n d  t r a n s p o r t a t i o n  t o  s h o r e .  

T h i s  r e c o r d  of  e n v i r o n ~ n e n t a l l y  c l e a n  a n d  c o m p a t i b l e  o p e r a -  
t i o n s  p r o m p t s  u s  t o  q u e s t i o n  t h e  p r o p o s e d  l e a s e  s t i p u l a t i o n  
which  would  impose  a  s e a s o n a l  d r i l l i n g  r e s t r i c t i o n  t o  " p r o t e c t  
e n d a n g e r e d  bowhead  w h a l e s  f rom t h e  r i s k  of  o i l  s p i l l s  d u r i n g  
t h e i r  s p r i n g  a n d  f a l l  m i g r a t i o n s . "  T h i s  s i t p u l a t i o n  would  
p r o h i b i t  e x p l o r a t o r y  d r i l l i n g ,  t e s t i n g ,  a n d  o t h e r  d o w n h o l e  
e x p l o r a t o r y  a c t i v i t i e s .  We q u e s t i o n  t h e  r a t i o n a l  f o r  s u c h  a  
r e s t r i c t i v e  a n d  c o s t l y  s t i p u l a t i o n  when i t  i s  i n i p o r t a n t  t o  n o t e  
o u r  i r d u s t r i e s  e n v i r o n m e n t a l l y  s a f e  o p e r a t i n g  r e c o r d  on t h e  OCS. 

I n  c o n c l u s i o n ,  we u r g e  t h e  MMS t o  p r o c e e d  w i t h  t h i s  l e a s e  
s a l e  f o r  t h e  p r o t e c t i o n  a n d  p r o s p e r i t y  of  o u r  n a t i o n .  T h a n k  you 
f o r  t h i s  o p p o r t u n i t y  t o  e x p r e s s  o u r  v iews .  

CDM/ t  lrn 
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Regional G i rec to r ,  A!ask&& Region 
M ine ra l  Management Se rv i ce  
A t t e n t i o n :  D ick  Rober ts  
949 East  36th  Avenue, Room 110 
Anchorage, A1 aska 99508-4302 

Gentlemen: 

SUBJECT: BEAUFORT SEA SALE 97 DEIS 

S h e l l  Western E8P !nc., a  s u b s i d i a r y  o f  She l l  O i l  Company, welcomes t h i s  
o p p o r t u n i t y  t o  comment on t he  d r a f t  env i ronmenta l  impact statement (DEIS) 
f o r  t h e  proposed Beau fo r t  Sea Sa le  97. 

I n  genera l ,  She l l  Western agrees w i t h  t he  conc lus ions t he  M ine ra l s  
Management Se rv i ce  descr ibes i n  t h e  DEIS. We b e l i e v e  MMS o b j e c t i v e l y  
eva lua ted  t he  p o t e n t i a l  e f f e c t s  o f  i n d u s t r y  ope ra t i ons  on t h e  l i v i n g  
resources i n  t he  s a l e  area. Fo r  t h e  most p a r t ,  t h e  e f f e c t s  a re  s u m a r i z e d  
as minor  o r  n e g l i g i b l e ,  w i t h  o n l y  a  few e f f e c t s  cons idered t o  be moderate. 
I n  p a r t i c u l a r ,  we suppor t  A l t e r n a t i v e  I, which p rov ides  f o r  l e a s i n g  21.7 
m i l l i o n  acres i n  January 1988. A d d i t i o n a l l y ,  we f u l l y  suppor t  t he  s p e c i f i c  
ccmnents on t h e  DEIS submi t ted by  t h e  Alaska O i l  and Gas Assoc ia t ion ,  o f  
which we a re  a  meaber. 

- 
There i s  one area, however, about which we con t i nue  t o  have concerns. The 
DEIS s t a t e s  t h a t  S t i p u l a t i o n  No. 4, t h e  seasonal d r i l l i n g  r e s t r i c t i o n  f o r  
p r o t e c t i o n  of bowhead whales f r om p o t e n t i a l  e f f e c t s  of o i l  s p i l l s ,  w i l l  be 
a p p l i e d  t o  t he  Sa le  97 area. We b e l i e v e  t h a t  t h e  DEIS ove rs ta tes  t h e  e f f e c t  
o f  o i l  on bowhead whales, and we suggest t h a t  t h e  documents, authored by  
Dr. Joseph Geraci ,  which accompanied t he  comments submi t ted by  t he  A laska 
O i l  and Gas Assoc ia t ion ,  be c a r e f u l l y  examined and cons idered i n  t h e  prep-  
a r a t i o n  of t h e  f i n a l  e n v i r o n r e n t a l  impact statement.  - 

On a r e l a t e d  mat ter ,  i n  Appendix J, page J-11, t h e r e  i s  a  s ta tement  t h a t  
t h e  Na t i ona l  Marine F i s h e r i e s  Serv ices w i l l  p repare and i n c l u d e  a  c u r r e n t  
b i o l o g i c a l  op in i on  on bowhead whales i n  t h e  f i n a l  EIS. We urge t he  MMS 
t o  a l l o w  i n d u s t r y  t o  respond t o  t h i s  b i o l o g i c a l  o p i n i o n  b e f o r e  i t  appears 
i n  t h e  f i n a l  env i ronmenta l  impact statement.  

proposed lease s a l e  area. Whi ie these a c t i v i t i e s  were ongoing, t he  hun te rs  
of Kaktov ik  and Nuiqsut  took and recovered f o u r  bowhead whales, 80 percent  
of t h e i r  quota. We b e l i e v e  these r e s u l t s  suppor t  t he  c o n t e n t i o ~ ~  t h a t  
e x p l o r a t o r y  a c t i v i t i e s  a re  u n l i k e l y  t o  a f f e c t  t he  subs is tence hun t i ng  o f  
bowhead whales. 

The success o f  t h i s  area sha r i ng  was due t o  t he  f o rma t i on  o f  an O i l IWha le rs  
Group, which was es tab l i shed ,  independent o f  any governmental involvement,  
by  t h e  o i l  and gas operators  and the  I n u p i a t  whalers. T h i s  group was 
i ns t rumen ta l  i n  deve lop ing a  f i e l d  communications and c o o r d i n a t i o n  program 
designed t o  avo id  c o n f l i c t s  i n  t he  mutual use o f  t he  Beau fo r t  Sea. The 
program a l s o  p rov ided  emergency ass is tance t o  t he  whalers, and on two occa- 
s i ons  a ided i n  l i f e - t h r e a t e n i n g  s i t u a t i o n s .  

We app rec ia te  t h i s  o p p o r t u n i t y  t o  comment. 

S ince re l y ,  

+-kU& F go.$ 
Thomas F. Ha r t  

MBD: DK 

Response 17-1 

This concern i s  addressed i n  Response 10-1. 

Response 17-2 

This  concern is  addressed i n  Response 7-13. 

F u r t h e r  t o  t he  d i scuss ion  o f  t h e  bowhead whale, we w i sh  t o  p o i n t  t o  t h e  
success of c o i n c i d e n t a l  subs is tence whale h u n t i n g  and o i l  and gas 
e x p l o r a t i o n  a c t i v i t i e s  i n  t he  Beau fo r t  Sea i n  1986. I n  September and 
October of 1986, bo th  mar ine se ismic  and e x p l o r a t c r y  d r i l l  i n g  a c t i v i t i e s  
t ook  p l a c e  i n  t h e  whale hun t i ng  areas o f  t h e  eas te rn  p o r t i o n  o f  t he  
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REGlONAl DIRECTOR, ALASKA OCS 
Minerals hlanagernent Service STANDARD 

fiNCIIOPAGE, AUSU ALASKA PROZ JCTlON 

Dear Mr. Powers: 

S t a n d a r d  Alaska  P r d u c t i o n  Coapany (SAPC) h a s  reviewed s e l e c t e d  p a r t s  o f  t h e  
D r a f t  Envi ronmenta l  I n p a c t  S t a t e m e n t  ( D E E )  f o r  L e a s e  S a l e  9 7 ,  an3  we o f f e r  t h e  
f o l l o w i n g  c a i d e n t s .  

W e  b e l i e v e  t h a t  t h e  lllls s t a f f  h a s  J o n e  a  v e r y  goo3 j o b  i n  prepar1r .g  t h i s  
document.  The r e v i e w  o f  l i t e r a t u r e  a p p e a r s  t o  b e  thorough and a p p r i 7 r i a t e l y  
c i t e d  i n  t h e  t e x t .  

b e  m a i f i e d  t o  t a k e  a c c o u n t  o f  t h e  p r o g r e s s  t h a t  was made i n  1986 w i t h  r e q e c t  t o  
r e n o v i n g  s e a s o n a l  . d r i l l i n g  r e s t r i c t i o n s .  P r i o r  t o  1986, t h e  i n d u a r r y  was 
p r e v e n t e d  frola d r i l l i n g  o f f s i l o r e  d u r i n g  t h e  p e r i o d  when bowhea? w h a l c s  were  
p r e s e n t .  Tne r a t i o n a l e  f o r  t n i s  was l e r g e l y  t n a t  n o t  enough was known s z o u t  t h e  
r e s p o n s e  o f  t h e  bowhead t o  e x p l o r a t i o n  a c t i v i t i e s .  However, i t  was i m p o s s i S l e  t o  
l e a r n  a n y t h i n g  more u n l e s s  d r i l l i n g  was p e r m i t t e d  w h i l e  bowheads were ; r e s e n t .  
F i n a l l y ,  i n  1986, p e r m i s s i o n  was g r a n t e 3  t o  a l l o w  e x p l o r a t i o n  d r i l l i n g  i c  w a t e r s  
where  bovheaJs  knight be e x p e c t e d  w i t h  a n  approve3  m o n i t o r i n g  p r o g r a n  i: p l a c e .  

Plr. Alan Powers 
J a n u a r y  0 6 ,  1987 
p a g e  2 

SAPC reconmenJs ,  t h e n ,  t h a t  S t i p u l a t i o n  No. 4 be  1noJifie.l t o  p e r i n i t  3 r i l l i n g  
w i t h i n  whale  m i g r a t i o n  a r e a s  year-roun3 w i t h  a n  approved m o n i t o r i n g  program 
i n  p l a c e .  

bowhead whales  and c a r i b o u .  

1 
Attached  a r e  s p e c i f i c  colnments on s e l e c t e d  p a r t s  of t h e  DEIS d e a l i n g  w i t h  

We a p p r e c i a t e  your a t t e n t i o n  t o  our  canrnents. P l e a s e  f e e l  f r e e  t o  c o n t a c t  
me a t  ( 9 0 7 )  564-4037 i f  SAPC can  p r o v i d e  a n y  f u r t h e r  i n f o r m a t i o n .  

Yours  v e r y  t r u l y ,  

T h i s  p a s t  s e a s o n  a l s o  saw t h e  f o r m a t i o n  o f  t h e  O i l  I n d u s t r y / W h a l e r s  ;:orking 
Group, which provirled t h e  v e h i c l e  f o r  t h e  3evelop:nent of :outual  u n d e r s t a r , i l n g  and 
ccmmunication.  Caninunication d u r i n g  t h e  w h a l i n g  s e a s o n  was accornp1ishe;l = ?  means 
o f  a  s o g n i s t i c a t e d  ne twork  t n a t  a l lowed t o r  ro. i i0 c o . l t a c t  between 1n9Ust ry  
v e s s e l s  an3 w h a l i n g  c rews .  T h i s  s e r v e d  t o  a v o i d  p o t e n t i a l  i n t e r f e r e c - e  wi th  
w h a l i n g  by i n l u s t r y  v e s s e l s  an2 t o  p r o v i l e  f o r  energency  a s s i s t a n c e  t o  the1 
w h a l e r s .  

SDT: EIAF :d l d  



UCS 97 DEIG 

SPECIFIC COMMENTS 

111-31, 11 4 :  
C e r t a i n l y  one c o n s e ~ u e n c r  of .n lgra t ion of  car ibou is t h a t  grazlng i s  spread 
over a  broad a r e a .  liowever, no mainland car ibou popu la t i on  has  ever 
overgrazed i t s  range. Stocking d e n s i t i e s  a r e  roughly 2-3 animals/sq.mi.  on 
tiorth Alaski  r anges ,  but c a l c u l a t i o n s  sugges t  t h a t  Alaskan r anges  could 
e a s l l y  supporr  ,aorr- th-2 10 ca r ibou / sq .n i .  Tne evolutionary f o r c e  t h a t  has  la-* 
caused t he  l a r g e  n l g r a t i o n s  t o  t ake  p l a c e  i s  ap?a ren t ly  r e l a t e d  t o  p r e d a t i o n ,  
p a r t ~ c u l a r l y  by wolves ,  and tnus  t he  car ibou a r e  moving t o  a r e a s  of low wolf 
populations fo r  ca lv ing .  I 

IV-B-54, 11 4 :  
None of t he  ~ I e s c r i b e J  i :npacts,  even i n  co ,qoinat ion,  a r e  l i k e l y  t o  le%J t o  
d e t e c t a b l e  e f f e c t s  on t h e  bowhead popula t ion.  The re fo re ,  t h e  conclus ion 18-3 
snou1.i be cha t  t h e  e f f e c t s  would be : ~ E G L ~ G I E L E  r a t h e r  than I I I I I O R .  1 

IV-B-56, 9 3: 
The de;crlbeI iinpacts lead t o  a  conclus ion of NEGLIGIELE cuau la t i ve  irnpact on 
t h e  bowhea4 popu la t l on .  

3 18-4 
IV-D-GU. 11 6: 

The . l e s c r ~ b e d  i :npacts ,  particularly r e c o g n l z ~ n g  the  growth of  t he  
p o p d l a t ~ o n  over t h e  p a s t  two decades ,  even wi th  expandej marine 
and : n ~ l i t a r y  a c t l v l t i e s  throughout l t s  range,  l e a j s  t o  a  conclus ion of 
IIEGLIGi BLE lrapact. 

I V - 2 - 6 2 .  11 2: 
For t n e  reasons  out1ine.l  above, t ne  emulative inpac t  on t h e  gray whale 18-6 
popu la t i on  Wodld be bIEGLIGIBLE. 1 

I V - b 6 4 ,  11 3: 
Tne Cen t r a l  A r c t l c  HerJ has  been growlny a t  a  s t eady  anJ radld  r a t e  f roq  
e a r l y  19701s ,  when l t  nunbere3 approximately 3000 t o  t h e  p r e s e n t  (1986) ,  when 
~t wa3 estImatt.3 t o  nu~nber a t  l e a s t  16,000. C l e a r l y ,  t ne  e f f e c t s  of  
d ~ s p l a c e n e n t  have been NEGLIGIBLE, s i n c e  t h e r e  has  been no d e t e c t a b l e  e f f e c t  
on t h e  popula t lon.  

IV-B-65, U 3 :  - 
The p e t r o l e u ; ~  i n d u s t r y  has  adpl ied  c e r t a i n  s tani lards  of p i p e l i n e  and r0a.i 
de s ign  t h a t  p e r n i t  car ibou t o  pa s s  f r e e l y .  During pe r iods  of p a r t i c u l a r  
s e n s l t ~ v ~ t y  i t  1s p o s s i b l e  t o  r e g u l a t e  v e h i c l e  t r a f f i c  t o  av0i.I i n t e r f e r i n g  
with car lbou novenents .  Given t h e  cu r r en t  expe r i ence  with t h e  C e n t r a l  A r c t i c  
lierd, t ne  iinpact of  t n e  desc r ibe3  s c e n a r i o  woulj be IIEGLIGIELC. - 

I V - 5 6 4 ,  U 4 :  
I t  is no t  l i k e l y  t n a t  t he  im,acts t o  car ibou woulhl exceed NEGLIGIELE. 718-9 

IV-B-66, Y 2 and 3: 
The p r e j i c t e d  l e v e l  of  i,npact f o r  o i l  t r a n s p o r t a t i o n  west of Po ln t  Carrow is 
no t  s t a t e d ,  bu t  i t  would be NEGLIGIBLE. 1 18-10 

Response 18-1 

Th i s  concern i s  addressed i n  Response 10-1 

Response 18-2 

There i s  no conc lus ive  evidence  t h a t  any mainland car ibou herd  (popula t ion)  
has  overgrazed i t s  range.  However, i n  t h i s  cen tu ry  (when b i o l o g i c a l  i n fo r -  
mation on t h e  he rds  has  been acquired)  no mainland ca r ibou  herd  i n  North 
America has  been given t he  chance t o  reach t h e  c a r r y i n g  c a p a c i t y  of its range 
p r i o r  t o  overharves t  by man. Thus, overgrazing of h a b i t a t  by ca r ibou  was 
never  apparent .  A l l  docunented car ibou-popula t ion d e c l i n e s  were p r imar i l y  
a t t r i b u t e d  t o  overharves t  by man o r  ove rha rves t  i n  a d d i t i o n  t o  high p reda t ion  
r a t e s  (Bergerud, 1974). On t h e  o t h e r  hand, p r eda t ion  a lone  h a s  never  been 
shown t o  be  t h e  cause  of a  car ibou-popula t ion d e c l i n e .  I s l a n d  popu la t i ons  of 
re indeer-car ibou have exper ienced documented popula t ion c r a shes  due t o  over- 
g r az ing  of t h e i r  range.  I n  such s i t u a t i o n s ,  m ig ra t i on  was nonex i s t en t  o r  
movements were g r e a t l y  r e s t r i c t e d  because t h e  ocean o r  s ea  ac t ed  a s  a  b a r r i e r  
t o  movement. Although the  i s l a n d  re indeer-car ibou he rds  t h a t  crashed were no t  
s u b j e c t  t o  p r eda t ion  o r  h a r v e s t ,  s eve re  w in t e r  weather w i th  heavy snowfal l  
l i m i t e d  t h e  a v a i l a b i l i t y  of fo r age  and con t r i bu t ed  t o  t h e s e  popu la t i on  
c r a shes .  I s l and  re indeer-car ibou he rds  have l i m i t e d  o r  no oppor tun i ty  t o  move 
from unfavorable  t o  f avo rab l e  h a b i t a t  a r e a s  wh i l e  mainland ca r ibou  he rds  have 
t h i s  oppor tun i ty .  Documented s h i f t s  and expansions i n  mainland ca r ibou  ranges  
have occurred,  and t h e r e  is  no evidence  t o  l i n k  t h e s e  movements w i th  i nc rea sed  
p reda t ion .  

P reda t ion  on ca r ibou  p a r t i c u l a r l y  by wolves probably d id  p lay  a  p a r t  i n  t h e  
evo lu t i ona ry  s t r a t e g y  of p a r t u r i e n t  c a r ibou  cows t h a t  migra ted  n o r t h  t o  open 
are;' du r ing  t h e  s p r i n g  t o  g ive  b i r t h  t o  t h e i r  c a lves .  The cows migra ted  i n  
o r d x  t o  avoid  ea sy  p reda t ion  on t h e i r  young by wolves,  which remain on t h e  
ca r ibou  h e r d ' s  w in t e r  range du r ing  t h e  sp r ing  when wolves a r e  having t h e i r  
pups. However, p r eda t ion  avoidance does no t  e x p l a i n  why ca r ibou  cows concen- 
t r a t e  t h e i r  c a lv ing  on p a r t i c u l a r  p a r t s  of t h e i r  c a lv ing  range and t h a t  t h e  
l o c a t i o n s  of t h e s e  concen t r a t i ons  va ry  from y e a r  t o  yea r .  The a v a i l a b i l i t y  of  
fo r age  i n  t h e  s p r i n g  is be l j eved  t o  be t he  primary reason such a r e a s  a r e  used 
by car ibou.  

The r ea sons  f o r  ca r ibou  mig ra t i ons  and movements a r e  many: a v a i l a b i l i t y  of 
s p r i n g  fo rage  p l a n t s  and p reda t ion  avoidance probably  a r e  r ea sons  f o r  t h e  
s p r i n g  mig ra t i on  t o  t h e  c a l v i n g  grounds, summer movements a r e  a t t r i b u t e d  
p r imar i l y  t o  i n s e c t  harassment ,  and f a l l  m ig ra t i on  probably is a t t r i b u t e d  t o  
changes i n  weather  c o n d i t i o n s  (snow and decreased temperature)  and changes i n  
t h e  a v a i l a b i l i t y  and q u a l i t y  of fo r age  p l a n t s .  Whatever t h e  r ea sons  t h a t  
cause  ca r ibou  t o  move and mig ra t e  from one range-habi ta t  a r e a  t o  ano the r ,  
t h e s e  movements prevent  ove rg raz ing  of t he  h a b i t a t .  Although t h e  o v e r a l l  
d e n s i t i e s  of Alaskan ca r ibou  on t h e i r  combined summer and w i n t e r  ranges  a r e  
low (3 t o  4 animals/miz) i n  comparison t o  t h e  t h e o r e t i c a l  c a r ry ing -capac i ty  
e s t ima te  of 10 ca r ibou  pe r  squa re  m i l e ,  s ea sona l  ca r ibou  d e n s i t i e s  on t h e  
c a l v i n g  r anges  of  t h e  Western A r c t i c  herd  (39 animals/mi2) and t h e  Porcupine  
ca r ibou  herd  (over 50 animals lmiz)  f a r  exceed t h i s  va lue .  Thus, c a r ibou  
d e n s i t i e s  on t h e  c a l v i n g  r anges  a r e  h igh  enough t h a t  ove rg raz ing  could  occur  
i f  t h e  caribou-herd movements were g r e a t l y  r e s t r i c t e d  on t h e s e  ranges .  



Response 18-3 

in accordance with our definition in Table '3-2, any effect on a group of 
individuals would be considered a MIKOK effect, whether or not that effect 
could be measured on the regional population. For example, an oil spill that 
resulted in the death or injury of a low number of whales would be categorized 
as having a MZSOR effect because the low number of mortalities would not 
likely be detectable as a cbange in the species population. The effects most 
likely to Lr detdcte? as a result of this sale would be changes in migration 
paths or avoidance responses whales vo~~ld display to avoid approaching vessels 
and drilling operations. 

Response 18-4 

The MHS believes that cumulative effects on the species could be detectable 
and would occur at the NOLIERATE level. 

Response 18-5 

See Response 18-3, which addresses a similar concern regarding the bowhead 
whale. We believe MJSOR detectable effects could occur to gray whales. 

Response 18-6 

The %S beljeves that cumulative effects on the species could be detectable 
and would occur at Ll~e MODERATF level. 

Respcnse 18-7 

Short-term changes i r ~  the distribr~tion and movement of some caribou of the 
Central Arctic herd in response to pipeline and road construction in associa- 
tion with Sale 97 development w(1k11d be defined as a MINOR effect--see the 
definitions in Table S-2. A E:IKOR effect does not represent a change in the 
overall distribution and abundance of the herd. 

Response 18-8 

Although it Ts possible to restrlct vehicle traffic to avoid interference with 
caribou movements, the 97 EIS cannot assume such restrictions will be in place 
and enforced--MHS has no authoriry to regulate vehicle traffic on the North 
Slope. Problems with traffic temporarily interfering with caribou movements 
in the F'rridhoe Ray area can and do occur. 

Response 18-9 

Habitat-alteration effects associated with the proposal are probably 
SEGLIGIBLE to the caribou herds. However, disrurbance effects, especially the 
effects of motor-vehicle traffic adjacent to onshore pipelines associated with 
the proposal, are considered MINOR effects. The sources of habitat altera- 
tions are described in Section 1V.B.6.a(Z). 

Response 18-10 

The level of effect of transporting oil west of Point Barrow on the 
Western Arctic caribou herd (WAH) has been added to the text in Section 
IV.B.b.a(3)(c). The temporary disturbance and interference of movements of 
some caribou groups of the WAH is predicted to be a MINOR effect, not a 
NEGLIGIBLE effect. See Table S-2, Definitions Assumed in Effects Assessment. 
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December 31, 1986 

COMMENTS ON DEIS FOR BEAUFORT 
SEA OIL AND GAS LEASE SALE 97 
IJanuary 1988) 

Mr. Alan D. Powers 
Regional Manager 
Minerals Management Service 
P. 0. Box 1159 
Anchorage, AK 99510 

Dear Mr. Powers: 

Texaco is pleased to have this opportunity to comment on the DEIS 
for sale 97. With some reservations, we generally consider this 
document to be a very thorough and objective impact statement. 
In particular, we wish to register strong support for the 
proposed Alternative I, leaving intact the entire lease offering 
of 3930 tracts. We believe that Alternative I1 through VI tend 
to defeat the purpose of the OCS sale program, which is to make 
prospective offshore acreage available for expeditious 
exploration and production in the national interest. 

Alternative I1 (No Sale) would not only cancel the possibility of 
discovering new hydrocarbon reserves, but would remove the 
chances of expanding prospects already being explored as result 
of previous Beaufort Sea Sales. 

Alternative I11 (9-Year Sale Delay) is unacceptable. It makes no 
sense to delay this sale, which has been rescheduled twice before 
with no discernible benefit to anyone. It would in fact be 
competitively damaging to operators who have drilled confidential 
wells if the information on those wells were released to the 
public during a delay of sale 97. 

Alternatives IV, V and VI (Deferrals of acreage at Barrow, 
Kaktovik and Chukchi) should not be seriously considered. The 
Chukchi deferral was removed from sale 87, and the sale 97 DEIS 
does not provide support for a repeat of that deferral. The 
environmental impact of the Chukchi deferral is predicted to be 
at the same level as that of the proposed Alternative I, 
therefore, the deletion of this area would not lessen the impact 
of the proposed sale. Industry has invested very substantial 

Mr. Alan D. Powers 
Minerals Management Service 
December 31, 1986 
Page 2 

outlays for exploration in the Chukchi area during the past 
several years, and the region 1s known to contain prospective 
rocks and structures. 

We would also take issue with the calculation in the DEIS that 
the Chukchi deferral, containing about 42% of the total sale 97 
area, contains only 4.6% of the resource estimate of the entire 19-1 
area. We believe the area to be substantially more prospective 
than that. 1 
We support the inclusion of the Barrow and Kaktovik deferral 
areas in the sale for reasons similar to those above; i.e., these 
are prospective areas, on trend with established production, and 
industry has committed very substantial expenses to exploration. 
The discussions of the Barrow and Kaktovik deferrals in the DEIS 
conclude that predicted environmental effects are essentially 
unchanged from the full sale proposal. 

In summary, we are convinced that the preferred alternative of 
offering the entire sale 97 area for lease is right on target. 
We would point out that any delay or reduction of the sale is 
contrary to the national interest, in that it could lead to our 
increased vulnerability to foreign oil supply interruptions. 
Industry operations in adjacent sale areas have proved our 
ability to work safely in the Beaufort Sea, and we believe sale 
97 should be held on schedule if national energy needs are to be 
met. 

We appreciate this opportunity to comment. Please contact us if 
you should have any questions. 

Very truly yours, 

, . 5 i j  
DCH: dl 



Response 19-1 

The discussion of the potential oil resources of the deferral alternatives 
recognizes that the quantities mentioned are only estimates. Thus, the 
deferral-alternative areas may contain less or more oil than is estimated. 
Furthermore, because the production scenario for Sale 97  assumes that a 
production platform will be located in the Chukchi Sea part of the sale area, 
there is the tacit implication that the deferral area may contain commercially 
recoverable oil resources. 

The resource estimate stated in the Sale 97  FEIS is for the Alternative VI 
areo; this alternative area is formed by deleting the blocks of the Chukchi 
Deferrai Area from the Sale 97  proposed area. The potential resources of the 
Chukchi Deferral Area are not stated in the FEIS because they are statisti- 
,cally derived estimates: the resources of the various areas should not be 
arithmetically added or sl~t~tracted. 



Unocal Oil (L Gar Division 
Unocal Corporatton 
PO Box 190'247 
Anchorage. Alaska 99519-0247 
Telephone (907) 276-7600 

January 6,  1987 
Roberl 1. Andenon 
Dlstr#cl Land Manager 
Alaska Oistr#cl 

U. S. Department of the  I n t e r i o r  
Minerals Management Service 
Alaska OCS Region 
949 E. 36th Avenue, Room 110 
Anchorage, M 99508-4302 

Attention: Regional Director  

STATE OF ALASKA 
ENVIRONMNTAL IWACT STATEMMT 
Beaufort Sea E S  Sa le  #Y /  

Gentlemen: 

Union O i l  Company of California appreciates the opportunity t o  submit c c r m n t s  
on the d r a f t  E n v i r o m n t a l  Impact Statement on OCS Sale #97/Beaufort Sea. Our 
comnents a r e  a s  follows: 

A. Sale Alternatives 

We f e e l  tha t  Alternatives I ,  I V  and V I  a r e  a l l  acceptable because rhey 
w i l l  allow continued explorat ion of the most prospective por t ions  c? t h e  
Beaufort Sea Planning Area. 

Alternatives 11, I11 and V should be rejected because they would s e r i x s l y  
hamper continued explorat ion i n  t h i s  most prospective area. 

0. St ipulat ion Nunber 4 

Union strongly objects  t o  t h i s  s t ipu la t ion  which r e s t r i c t s  explorszory 
d r i l l i n g ,  t es t ing  and o t h e r  downhole exploratory a c t i v i t i e s  d u r i n ~  the  
bowhead whale migration periods. The Draft EIS t o t a l l y  d i s regards  t h e  
compatible, safe and nondisruptive exploratory d r i l l i n g  a c t i v i t i e s  by 20-1 
Unocal and SWEPI during 1985 and 1986 d r i l l i n g  season i n  the  Camder: Bay 
area. The rnformation ind ica t ing  the  lack of impact from those operazions 
should be included i n  t h e  F i n a l  EIS. 

1 1 

C. Information t o  Lessees Number 5 

We f e e l  t h a t  the  F ina l  EIS should incorporate information concerning 
successful, voluntary cooperation between Industry and the  whaling 
t a i n s  during the summer of 1986 t o  minimize po ten t ia l  c o n f l i c t s  during the 
F a l l  whale migration. 

Information t o  Lessees Number 7 

Unocal f e e l s  t h a t  t h i s  s t ipu la t ion  concerning possible noise disturbances 
of bowhead whales is unnecessary. The Final  EIS should incorporate the 
r e s u l t s  of l a s t  surnmer's whale monitoring program which assessed the af- 20-3 
f e c t s  of noise from the d r i l l i n g  operations i n  Camden Bay on the  migrating 
bowhead whales. 1 

Again we thank you f o r  the  opportunity t o  comment on t h i s  Environmental Impart 
Statement. 

Very t r u l y  'yours, 

Response 20-1 

This concern is addressed further in Response 10-1. 

Response 20-2 

The text in Section IV.B.g.a(Z)(a) has been revised to address the concern. 

Response 20-3 

This mftigating measure has been proposed as an Information to Lessees and as 
such is advisory in nature. The Regional Supervisor, Field Operations, has 
the authority to suspend operations on lessees, regardless of whether or not 
this is explicitly stated in this mitigating measure. The value of this 
mitigating measure is that all parties will know in advance that the MMS 
intends to take action to prevent jeopardy to bowhead whales from noise- 
producing operations and that this action could include the temporary 
cessation of operations when bowhead whales are in the near vicinity. 

The concern regarding use of information from the whale monitoring program is 
addressed in Response 10-1. 



GREENPEACE U.S.A. 

I P.O. Box IOU32 Tcl (907) 277-8234 

January 6, 1986 

Mr. A1 Powers 
Regional Director, Alaska OCS Region 
Minerals Management Service 
Attn: Dick Roberts 
949 E. 36th Ave., Room 110 
Anchorage, AK 99508-4302 

Dear Mr. Powers: 

The following comments on the Draft Environmental Impact State- 
ment for the proposed Beanfort Sea Outer Continental Shelf Oil 
and Gas Lease Sale #97 are submitted by Greenpeace on behalf of 
the undersigned organizations. Greenpeace is an international 
environmental organization with offices in 15 countries. Our 
membership of over 600.000 in the United States includes 1,600 
Alaskans. 

Having thoroughly reviewed the DEIS, we are opposed to this lease 
sale in its entirety. Overall, we must conclude that the ri:;!-s 
posed by developing these potential oil and gas reserves do not 
warrant risking the unique biological resources which are rlcpen- 
dent on habitat within the proposed sale area. We found that 
important issues concerning how this proposed sale would impact 
the Beaufort Sea and the resources which depend on it were omit- 
ted, inadequately discussed, or grossly discounted. Furthermore, 
it was not demonstrated that technologies are available to deve- 
lop the potential oil and gas reserves safely. 

Should the Department of the Interior insist on going forward 
with this sale, we request that at the very least the Chukchi 
Sea, Pt. Barrow, and Kaktovik Deferral Areas be removed from the 
lease offering in order to minimize negative impacts. In the case 
of a sale, we would also request that stronger stipulations than 
those discussed in the DEIS be imposed. At the very least. 
Sale #97 stipulations should require the same level of protection 
as those listed in the Sale #87 Notice of Sale. 

POTENTIAL RESERVES AND RISKS 

As stated above, we do not feel that the 
reserves estimated for the proposed sale are worth the potential 
risks. The DEIS finds that there would be a 65% chance 
producing 650 million barrels of oil. With national 
at 16 million barrels per day, that would be the equivalent 
40.6 days of oil. Production of natural 
believed to be economically feasible. According 

risk of developing this small, potential reserve would include a 
65% chance that the area would be exposed to 1 or more spills 
over 100,000 barrels each of which would oil at least 90 km of 
shoreline. In addition, there would be over 99% chance of 1 or 
more spills over 1,000 barrels. The DEIS estimates 24.4 of these 
spills with each spill averaging 7.700 barrels per spill. - 

Oil spills in the arctic environment can be expected to have 
longer lasting impacts than spills in more temperate climates. 
The DEIS (IV-A- 12) finds that stranded oil which reaches a 
shoreline could persist for decades. Toxicity is also resilient 
due to slow decomposition and weathering. Prudhoe Bay crude wa 
toxic to zooplankton 7 years after an experimental spill (IV-B- 21-3 
117). 3 

- 
The risk of jeopardizing whale populations through contamination, 
disturbance, and development in or near the open lead system 
carries with it the risk of destroying the subsistence liveli- 
hoods of local Inupiat. Their great understanding of man's rela- 
tionship with nature is an invaluable asset to global ecological 
survival that must not be risked in the quest for potential short 
term benefits of oil and gas development. - 
Even assuming that there was a 100% chance of developing in full 
the potential reserves, in view of the grave risks to the inhe- 
rent worth of the ecosystem as well as to the livelihoods of 
local residents who depend on the biological resources of the 
Beaufort Sea, this lease sale is not warranted. 

DEFERRALS 

In case The Department of the Interior does decide to hold this 
lease sale, we recommend that at a minimum, the areas covered in 
all three deferral areas be removed from the sale. 

Pt. Barrow 

There is no question that the waters surrounding Pt. Barrow, 
especially this area's spring lead system, are of critical 
importance to an extensive range of resident and migratory 
species. The Department of the Interior fortunately recognized 
this by deleting this area from Sale X87. The same values and 
risks to this area hold true today and again this area must be 
removed from the lease sale. 

Evidence of the importance of this area and the high degree of 
risk involved are found throughout the DEIS and are also well 
documented in the literature. Without question, this area is 
recognized as a concentration area for both the endangered bow- 
head whale and 
being contacted 
the proposal is 
contact with an 
corridor. The 
limited habitat. 



affect whales in the lead system, there are no alternative route, 
by which whales could escape the associated impacts. 

Areas contained within the Ft. Barrow Deferral Area also include 
the Plover Islands which are felt to be an important feeding ares 21-7 
for birds. Figure IV-16 also identifies the area as an importac: 
gray whale area. 1 
Given the extremely high value of the area, the high risk of 
impacting this area posed by the proposal, and the small poteK- 
tial oil and gas resources contained within the area (only 9; 21-8 
million barrels), we recommend that the Pt. Barrow Deferral are? 
be removed from the proposed lease sale. 1 
Kaktovik 

Although this is not emphasized in the DEIS, the waters containee 
in the Kaktovik Deferral Area are also recognized as serving  hi^.: 
concentrations of feeding and migrating endangered bowheaf 
whales. It would be inexcusable to expose a significant porticz 
of the entire bowhead whale population and critical bowheal 
feeding habitat to the unknown potential impacts of oil spills 
noise, and disturbance associated with developing this area. - 
Again, the Department of the Interior is faced with 
resources of known biological value for unknown oil 
reserves which are predicted to be quite small, only 90 milllc:- 
barrels. We recommend that the Kaktovik: Deferral Area be remove5 
from the proposed lease sale. 

Ch-ukchi Sea -- - 
Virtually no information which is directly derived from studies 
in the Chukchi Sea Deferral Area is presented for discussion. 
Almost all of the brief discussion concerning this area is d0r.o 
by extrapolating information from areas in the Beaufort Sea whic?. 
may or may not actually be similar environments. The informatic- 
specific to this area is extremely limited and vague. For exam- 
ple, page 111-28 states that bowhead fall migration may enter 
this area. Given that the bowhead whale and other undiscusse-'_ 
resources may be at risks which are not currently evaluated i?. 
the DEIS and that the area is predicted to contain minimal re- 
sources, only 30 million barrels, the Department of the Interior 
should remove this area from the proposed lease sale. - 

STIPULATIONS AND INFORMATION TO LESSEES (ITL) 

No explanation is offered for why stipulations as well as Infor- 
mation to Lessees which are designed to mitigate impacts to the 
same areas and resources affected by Sale #97 have been greatly 21-12 
relaxed from the measures included in the Sale #87 lease agree- 
ments. I 
Specifically, within Stipulation #4, Seasonal Drillins 
Restrictions for Protection of Bowhead Whales from Potential 21-13 1 

Effects of Oil Spills, there is no reason to reduce the time f ~ r  
drilling restrictions in western blocks from September 1 - Octo- 
ber 31 to September 15 - October 31. At a minimum the requirement 
adopted for Sale #87 should be retained with the written under- 
standing that this period of drilling restriction can be extecd- 
ed if bowhead whales are present in the area. - 

There is no justification for removing the requiremezts 
pertaining to emergency transport vessels in Stipulation =5]21-14 
Transportation of Hydrocarbons. These requirements should be 
retained. 

It is inexcusable that Stipulation #6 concerning 
cleanup capability has been removed. Designating responsibility 
for effective oil spill prevention and cleanup must be a rop 
priority for any lease agreement. This Stipulation 
reinstated with the additional qualification that lessees be 
prepared to undergo periodic, unannounced oil spill drills to 
insure that personnel and equipment are capable of responding to 
oil spill emergencies. 

- 
Within ITL # I .  Information on Bird and Marine Mammal Protectioc. 
no explanation is given for why the bowhead whale monitoring 
program required in Sale #87 is discontinued for the proposed 
sale. How will the Regional Supervisor, Field Officer gain Tie 
information necessary on bowhead activities to be able to advise 
lessees on how best to operate with least impacts to the bowkea 
whale? Furthermore, there was no reason to remove from ITL #1 rie 
notice that lessees may need to coordinate with the Naticcal 
Marine Fisheries Service and the U.S. Fish and Wildlife Servize 
under 16 U.S.C. 1371 (aI(5). This statute is still in effect. 
Both of these points should be reincorporated into ITL #l. - 

ITL # 2  , Information on Areas of Special Biological and Cultural 
Sensitivity, previously noted that dispersant was not agreed on 
as a first line of defense in oil spill cleanup and that it zay 
be especially inappropriate for use near the Boulder Patch or 
upcurrent of the Boulder Patch. The DEIS even states in IV-B 21-l8 
that oil plus dispersant can be more lethal than oil alone. In 
light of the unchanged status of the problems associated with 
dispersants, this information should be reinstated. 1 
The most unacceptable case of weakening the information presented 
is within ITL #7, Information on Endangered Whales. Previously, 
"taking" of whales through disruption associated with the les- 
sees' activities was listed as criteria for suspending opera- 
tions. This criteria has now been increased to "jeopardizing" 
whales. No new evidence is presented anywhere in the DEIS or to 
our knowledge has become available since Sale 887 which would 21-19 
warrant this change. This ITL should be retained at a minimum as 
written in the Sale 887 lease agreements. Preferably, suspending 

ments which must be met before operations can be resumed. 

I 
operations if bowhead whales are being "taken" should be formally 
incorporated into Stipulation 84 by clearly stating the 
conditions and procedures for suspending operations and require- 1 



In addition to weakening the listed ITL's, the DEIS fails to 
include 14 ITL's included in the last lease agreement. No expla- 
nation is given as to why these are no longer necessary. All the 
ITLTs should be reinstated. Especially important are ITL's con- 
cerning bowhead whale studies, transportation, offshore pips- 
lines, collecting information on ice hazards, and shallow hazards 
seis~nic activity. 

DISCUSSION OF RESOURCES AND EFFECTS IN THE DEIS 

In general, the lengthy DEIS is extremely disappointing in its 
description of affected resources and potential impacts to these 
resources posed by the proposed sale. Information describing re- 
sources is given in broad, generic terms. Baseline studies are 
significantly lacking for this area. Specific information on 
which species are present at specific locations at different 21-21 
times in the year is not given even yhen the data is available 
and best available data is not referenced. Information is rarely 
quantified to the greatest extent possible so that it is 
difficult to determine the magnitude of potential risk to dif- 
ferent populations in different areas. 

The potential impacts to resources are generally downplayed. 

in question are migratory. 

1 
Bowhead Whale 

Bioloqical Opinion 

The most glaring omission in the DEIS is the lack of the 
Biological Opinion prepared by the National Marine Fisheries 
Service pursuant to Section 7 of the Endangered Species Act 
concerning the effects of OCS oil and gas leasing and 
exploration activities associated with the proposed sale. 1 
The question of whether or not the proposed sale would jeopardize 

public interest from both a biological and cultural standpoint 
I this endangered species is arguably the most important issue of ,21-25 

which needs to be examined by the DEIS. The Department of the 
Interior's negligence in failing to present this opinion deprives 
the public of their right to evaluate and comment on this gravely 
important issue. 

A Biological Opinion was previously developed and presented for I 
I 

5 

Sale #87 which involved the same area offered for lease in this 
proposed sale. That opinion found that the bowhead whale coul3 
be jeopardized by activities associated with Sale #87. Consulta- 
tion for the Sale #97 Biological Opinion began most recently cn 
July 17, 1985, although the Alaska Regional Office of the Natioz- 
a1 Marine Fisheries Service submitted an opinion to the Washing- 
ton, D.C. office of NOAA as early as two years ago. It is nrt 
satisfactory that the opinion "might" be available for the FEZS 
as stated in Appendix J as there is no reason why the publ5: 
should be denied the opportunity to review this informatic2 
within the DEIS. 

We submit that the Department of the Interior must either exter.3 
the comment period until this Biological Opinion is included fzr 
public review or offer another comment period after the Biolo~l- 
cal opinion is made public to insure that public participation is 
not precluded in evaluating the proposed sale. 

Impacts to the Bowhead Whale - 
1 

Discussion of potential impacts to the bowhead whale within t?.e 
DEIS is inconsistent, highly speculative, and tends to disco1z.t 
possible negative impacts. 

Table 11-C-1, Summary and Comparative Analysis of Potentizl 
Effects for Alternatives I, IV, V, and VI, gives contradictc~y 
information on overall impacts to the bowhead whale. The DZIS 
claims only MINOR impacts to the bowhead whale and does r.>t 
discuss the possible implications of an oil spill contacting 2.-.e 
whales especially within the restricted lead system. On t:.e 
other hand, in the section concerning Subsistence Harvests, tze 
possibility of contact with an oil spill is discussed and t::e 
potential effects are categorized as MAJOR. The reader who is 
most interested in the bowhead whale as a species but not as 2 
subsistence resource may then be misled to think that potenzla 
contact with an an oilspill in the open lead system is not a 
concern and that only MINOR impacts can be expected from ttf 
proposed sale when in fact MAJOR impacts are a distir.=t 
pussibility. Overall, the finding that the cumulative case misnt 
result in MODERATE effects on the bowhead whale is unacceptatle 
for this severely endangered animal. - 

Information on bowhead whales' reactions to 
is mostly conjecture. The DEIS , without backing from studies, 
finds that whales would probably avoid drillships by severs1 
kilometers and probably habituate to stationary, constant noise 
sources. Currently, two industry sponsored 
study of the effects of noise on bowhead 
and not available. No studies which support assumptions in tze 
DEIS exist. On IV-B-55 the DEIS claims that bowheads may actively 
avoid oil contact. This claim is unsubstantiated. There is also 
no explanation of why Fall Feeding Area B referred to on IV-B-55 
would probably not be contacted by oil. 

Grav Whale 



Information on the gray whale in the DEIS is extremely limited. 
Again, the DEIS lacks specificity with regards to habitat and 
comments need to be quantified. Page 111-29 finds that the 
nearshore waters of the Chukchi Sea are important for feeding. 
This is an enormous area. Which area is most important? What 21-28 
depth is the limit of nearshore waters? Little data is available 
on the distribution of food organisms. The DEIS finds that it is 
"likely" that gray whales are feeding in affected waters. This 
basic information needs to be clarified in order to make sound 
decisions. 1 
The gray whale is also not represented in the Graphics which ale 
the most convenient source for evaluation. This is true of 
Graphic #2 which illustrates trophic relationships. What do gray 21-29 
whales in the proposed sale area eat? This information is re- 
quired for determining whether these organisms or their habitat 
are at risk. Gray whale concentration areas should be included on 
the prominent Graphic # 4 ,  Marine Mammal Habitats, and not buried 21-30 
in Figure IV-16. 

activities is listed as MODERATE. This is unacceptable in the 

continue to insist on protection of the gray whale and its 
habitat throughout its waters including proposed OCS lease sale 
areas. 

1 
Again, the cumulative impacts of all proposed development 

case of an endangered species. To this end we have and will 21-31 1 
- 

As with the bowhead whale, Table 11-C-1 gives contradictory 
information concerning the beluga whale. Again, impacts are 
listed as MINOR and ths possibility of contact with an oilspill 
in the open lead system is not discussed. Yet, impacts to subsi- 
stence harvests with the possibility of an oil spill in the lead 
system is found to be MAJOi3. As with the bowhead whale, the DEIS 
misleads the reader. . Section IV-B also contains no discussion of 
the possible impacts of beluga whale contact with an oil spill in 
the lead system but does tell us that thousands of whales use the 
system. This would indicate that a significant portion of the 
beluga whale population could be affected by such a spill. - 
Habitat used by beluga whales is not clearly identified. 
DEIS refers to areas "such as" Peard Bay. This approach makes 
impossible for the reader to assess which areas are of greatest 
importance and to what degree they are important. 

Pinnipeds and Polar Bears 
- 

Considering the importance of the proposed sale area to large 
populations of ringed and bearded seals, walruses, and polar 
bears. the information presented can only be described as 
cursory. Basic questions which are not addressed include: What 
percentages of the entire populations of these species may be 
affected? Which numbers of these animals can be found at specific 

locations within the proposed sale area? What concentrations 05 
these species are present? Little information is given on tte 
effects of contact with oil or noise disturbance specific to ea=> 
species. Especially since seals, walrus, and polar bears are n c r  
likely to avoid oil (IV-B-35). greater attention should be gi-:s 
to the affects of oil contact with each species. I 
At a minimum, ringed and bearded seal 
cally indicated on Graphic #4. The active and floating fast izs 
zones incorporate the entire northern coastline. There needs rs 
be some indication of which areas are 
There is no indication of polar bear 
concentration areas. What other areas are important? Overall, 
given the paucity and general nature of the information, it is 
difficult to make substantive comments on potential risks : s  
these species posed by the proposed lease sale. 

Birds -- 

The discussion of birds and impacts on birds 
same lack of specificity seen elsewhere in the DEIS. We are tol2 
that several million birds of approximately 150 species may 5s 
affected. This information needs to be presented on a species 
by species basis. Description of habitat is 
vague and again references habitat by type using the phrass 
"areas such as". Specific locations which are important to biri 
species need to be identified, the relative importance of 
these locations needs to be quantified, and the timing for when 
each location is important needs to be described. 

The analysis of impacts to fish is lacking basic informatio~. 
These deficiencies in turn lead to conclusions whiz5 
underestimate overall impacts. 

For example, Table IV-B-1, lists saltwater habitat for anadrotno:=- 
fish as being pelagic when in fact their habitat is only ttc 
relatively restricted nearshore coastal waters. These waters are 
generally less than 2 meters deep and any spill in this ares 
would devastate local anadromous fish stocks. The fish are nc: 
found in the larger area implied by the category "pelagic" a:? 
would not be likely to avoid contamination within their range. - - 
Contamination of nearshore waters would also affect all ace 
classes not just juvenile fish (IV-B-17). Since all age classes 
are at risk and the DEIS only accounts for one year class in its 
risk assessment, the conclusion of overall effects on fisk 
stocks is greatly underrated. - 

The discussion of which species are at risk is again undul-: 
generic and emphasizes species which are of minimal importance. 
Studies do exist with specific information about fish stocks ar,9 
the areas which they use. These include: a National Marine 21-39 
Fisheries Service study as part of the Endicott Monitoring Pro- 1 I 



gram. Surveys of Domestic And Commercial Fisheries in the Eastern 
Beaufort Sea by Envirosphere, 1985, and two studies on the Col- 
ville River Delta by John George, 1986. For unexplained reasons, 
the DEIS devotes a large portion of discussion to salmon stocks 
which are of minor significance relative to arctic char, arctic 
cisco, broad whitefish, and least cisco which receive limited 
attention. - 

Lower -- Invertebrates 

Food chains in the Beaufort Sea are very short and 
few stages between primary producers and large vertebrates such 
as whales and other marine mammals. Timing of primary production 
is also very important since virtually all production must occur 
during the brief summer season. These considerations are 
important when evaluating the proposed lease sale and greater 
significance should be given to evaluating impacts 
benthic, and epontic communities. 

No discussion is included on the effects of large spills on 
invertebrate communities although the possibility of a large 
spill is predicted in the DEIS. This impact should be evaluated 
with special attention to the impacts of large spills at critical 
periods such as early spring when epontic organisms may be- the 
only available food source. The effects on invertebrate 
communities of oil spilled during the winter escaping in a surge 
during the spring melt also need to be evaluated. - 
The probability that impacts on invertebrate commnnities will be 
long term needs to be emphasized in the overall assessment since 
invertebrates provide the basis for the entire ecosystem. Shifts 
in benthic community composition are likely to be persistent 21-42 
especially if sediments are contaminated (IV-B-6). Page IV-B-117 
also states that toxicity for invertebrates is expected to be 
prolonged in Alaskan conditions. 1 
DISCUSSION OF GEOPHYSICAL HAZARDS 

The area proposed for sale includes extreme geophysical hazards 
which may limit the ability of lessees to operate safely. While 
hazards are generally described, quantified information is 
lacking. 

- 
The discussion of sea ice totally ignores the phenomenon of 
"ivu" which entails sudden, dramatic movement of enormous ridges 
of ice. This issue frequently has been pointed out to MMS by 
knowledgeable elders and needs to be addressed in the DEIS. The 
DEIS should discuss quantitatively the maximum ice forces present 
in the area and where they are located so that the reader can 
evaluate whether technology to handle these forces is available 
or is likely to be produced and which areas are of greatest 
hazard. - 
Similarly, the DEIS should include a map of fault 
seismic activity information dates back only to 1968, 

real possibility of an earthquake larger than those which kavd 
been monitored in the past eighteen years should be discussed. 

DISCUSSION OF TECHNOLOGICAL CAPABILITIES 

Conditions are common within the proposed sale area for wtlch 
proven technologies for safe oil and gas development do not 
exist. The idea that teohnologies exist to handle oil spills 21-45 
within the proposed sale area is a myth. I 
Exploration and Production 

In Appendix L, page 6, the DEIS states that less than 10% of rhe 
proposed sale area is shallower than 20 meters, less that 20% is 
20-40 meters, and over 75% is over 40 meters. Artificial islands 
are only good in waters up to 20 meters deep and bottom fou-ied 
mobile units are good in waters up to 30 meters deep so t h a ~  
other technologies would have to be used in the majority of :he 
area. Floating drillships. which have never been used in rhe 21-46 
Alaskan OCS are rated for depths up to 300 meters. However. rhe 
proposed sale area includes depths up to 1,000 meters deep. No 
technologies capable of handling exploration in these dee?er 
waters are even suggested. Technologies for production platfcrms 
in deeper waters, even those under 300 meters deep, are also not 
discxssed. 

DEIS. 

The discussion of subsea pipelines fails to discuss the 

lines. 

I 
Overall, the vast majority of the lease sale is proposed for 
areas where technologies have never before been tested in Alaskan 
waters or simply do not exist. By offering areas for which tezh- 
nologies do not exist, the MMS is increasing the risk of negattve 21-47 
impacts since areas will be subject to unproven techno1os:es 
This increeses the risk of impact and should be discussed in :he I 
resolved problem of monitoring leaks under the ice. 
omission discounts the possible effects associated with 

The DEIS discounts impacts from the probable construction of 
causeways. Ca'iseways are presented as being necessary only during 
production when actually they have been and will continue to be a 
necessary part of exploration activities. Since the nearshcre 
area is generally shallow, past experience as with the Mukluk 21-49 
project, has shown that causeways extending up to 1 1/2 miles 
from the shore will be necessary to reach depths where barges can 
be loaded for transporting gravel to artificial island sites. 

Oil Spill Cleanup -- I 
Oil spill cleanup should be included in Section 11-A, Activities 
Associated with Exploration Development and Production, so ti-.at 
it is duly recognized as an integral part of development activi- 
ties. In general, its treatment in Section IV-A-2-c is tao 1 2 1-50 
vague. Specific information needs to be presented on past and 



proven applications of suggested technologies in conditions found 
in the proposed sale area in order for the reader to draw conclu- 
sions on the degree of risk posed by oilspills. 1 
By overrating the ability of the available technologies to re- 
spond to oil spills in conditions found in the proposed sale 
area, the DEIS grossly discounts the possible problems posed by 
oil spills. The lack of technologies which are suitable for the 
Alaskan OCS in general is mentioned on page IV-A-15, "Out of 21-51 
necessity or otherwise, natural dispersion [in other words, not 
doing anything] has frequently been the chosen response (to oil 
spills) in Alaskan waters." 1 
The evaluation of oil spill cleanup technologies presented in Fi- 
gure IV-12 is not supported by proof that the listed techniques 
can be used reliably in Beaufort Sea conditions. Even accepting 
that this evaluation is not grossly overrated, conditions are 
still found for which no "good" technology is claimed. There are 21-52 
no good containment techniques in broken ice of 3-5 oktas and no 
good recovery techniques during freezeup. Perhaps the most 
grossly overrated technique is in situ burning for disposal which 
simply has not been demonstrated to be effective in broken ice 
conditions. I 

-- 

The discussion of oil spill cleanup capabilities discounts the 
fact that cleanup is possible only if equipment and personnel can 
be delivered. In order to present a fair presentation of the 
likelihood of effective oil spill cleanup, the DEIS should dis- 
cuss the number and percentage of days each season when mobiliza- 
tion of clean up efforts might be impossible. - 
OIL SPILL ANALYSIS 

As discussed above,, the generic description of the affected 
biological resources makes it difficult for the reader to use the 
oil spill analysis to the extent desired since specific areas of 21-54 
critical habitat are not well defined. The analysis itself is 
also missing important components and is based on assumptions tha: 
downplay possible oil spill impacts. 1 
The analysis includes discussion only of oil spills hitting 
waters or shoreline and fails to discuss possible impacts on the 
adjacent MacKenzie River Delta ecosystem. Impacts on this area 
are of great importance to many migratory species of note includ- 
ing the bowhead whale. By omitting this consideration, the 
fails to address one of the most potentially devastating impacts 
which could result from the sale. The analysis also fails to 
include the planned Chukchi Sea OCS Oil and Gas Sale #I09 in the 
cumulative case. This omission is unwarranted since many of the 
same resources which stand to be impacted by this sale also 
frequent waters within the proposed Sale #I09 area. 

It is unclear whether the data base for oil spill analysis 
based only on reported oil spills or takes into 
unreported spills. The inclusion of unreported spills would 

probably increase both the number and size of spills predicted so 
that the overall impacts expected would also be increased. 1 
It is also unclear how the oil spill analysis compensates 
fact that, unlike most bodies of water, the Beaufort Sea only 
briefly has fully open seas. These conditions would tend to 
concentrate boat and tanker activities to confined open 
portions of the area throughout much of the year. How does the 
oil spill analysis account for this concentration and how is the 
associated concentration of impacts to bioiogical resources which 
use the open water areas assessed? 

The oil spill analysis apparently does not include proposex 
nearshore state oil and gas lease sales in its evaluation. This 
omission is exceptionally unacceptable in the case of Demarcation 
Point Sale #55. Spills associated with this spill would directly 
affect bowhead whale habitat. The increased impacts associated 
with this state sale to the bowhead whale should be a critical 
consideration in evaluating the need for Sale #97,  especially 
when evaluating the need for the Kaktovik Deferral area. - 
The oil spill analysis of impacts to subsistence resources fails 
to include the full area used in subsistence activities. 
Subsistence Resource Areas used for the oil spill analysis shown 21-59 
in Figure IV-17 are only part of the coastal and offshore sub- 
sistence areas shown in Figure 111-14. Why were these important 
areas excluded from the analysis? Thj 
In general, the oil spill analysis and the DEIS fail 
the issue that oil spilled during the winter will be trapped in 
the ice an released all at once during the spring melt. This 
concentrated contamination may be more destructive than indicated 
in the DEIS since it will be affecting spring primary 
by epontic organisms which are thought to be the most important 
food source available at that time of year. The assumption on 
page IV-A-10 that spills which occur during the shorefast ice 
season are not relevant to the coast is unfounded since trapped 
oil may still be expected to reach the shoreline when the ice 
melts An the spring. 

DISSCUSSIJN OF ONSHORE IMPACTS 

The discussion of onshore impact neglects important issues and is 
frequently at odds with development assumptions made by other 
divisions within the Department of the Interior. 

The analysis of the impacts of a potential pipeline across 
National Petroleum Reserve Area (NPRA) fails to includ.'hij21-61 
discussion of impacts to the Western Arctic caribou herd. 

The DETS presumes that pipelines across the NPRA are acceptable. 
However in The Teshekpuk Lake Special Study Area Habitat 
Evaluation report, the Bureau of Land Management concludes that 
due to a lack of available information on wildlife resources. 21-62 
especially migratory birds, no recommendation could be made as to 1 



whether the area should be opened to impacts from oil and gad 
leasing. Section -- 810 Analyzi~ 

The DEIS assumes that no onshore pipelines will occur on t t a  
Arctic National Wildlife Refuge while the Fish and Wildlifs 
Service has just concluded a much awaited report to Congress 21-63 
which discusses pipelines and associated impacts in this area 

DISSCUSSION OF AIR QUALITY 
- 

The DEIS virtually ignores the question of air quality. M>!S 
should be aware that the State of Alaska has recognized that a::- 
quality will become an increasingly significant problem in t?.e 
arctic with increasing industrialization. This was most 
recently noted in a memo from the Alaska Department cf 
Environmental Conservation to the Alaska Department of Natural 
Resources concerning information requests for the propose5 
Camden Bay Oil and Gas Lease Sale. - 
DISSCUSSION OF ENERGY CONSERVATION 

- 
The discussion of energy conservation as a viable alternative :a 
the proposed sale is deficient and unacceptably out of date. :h 
most recent information cited in Appendix A is form 1972. 
Notable advance in the field of energy conservation have been m ~ d  
in the past seven years and these would greatly. If actively 
applied, this increase in national energy efficiency would easily 
compensate for the potential oil and gas reserves discussed In 
the proposed sale area. - 
SUBSISTENCE AND SECTION 810 ANALYSIS 

Discussion of Subsistence -- 

In a rare instance of-realistic assessment, the DEIS finds that 
an oil spill associated with the proposed lease could have a 
MAJOR impact on subsistence whaling (IV-B-89) 

Elsewhere however, the DEIS discounts possible impacts to subsi 
stence. The DEIS finds impacts to biological resources to ?e 
significant only if regional populations are affected. Yet, fzr 21-66 
the purposes of subsistence, impacts to local populations are 
utmost importance. If a species is unavailable locally, then Ft 
is of little consolation that the regional population remai-s 
viable. 1 
This attitude is especially true 
stence fisheries. For example, fish resources are classified as 
being the same for Wainwright and 
located on two different seas and 
resources. This same casual attitude is seen in grouping subsi- 
stence the village of Atquasuk with Barrow. Atquasuk is inlard 
while Barrow is coastal and their uses and dependence on subsi- 
stence resources vary accordingly. 

The proposed sale is likely to cause impacts that wc.~ld 
significantly restrict subsistence harvests by reduction 3f 
subsistence species' populations and by restricting access to 
subsistence activities. Under these circumstances, the Departrent 
of the Interior must determine whether the proposed sale is 
necessary, whether the minimal possible amount of public lanE is 
used to achieve the goal of the proposed sale, and whether ef- 
forts have been outlined within the proposal to mitigate impazts 
to subsistence resources and activities. This analysis is re- 
quired by Section 810 of the Alaskan National Interests Lands Act 
and has been upheld by recent court decisions. 

While the Department of the Interior begrudgingly includes :his 
analysis, the conclusion that all three criteria required ur-der 
Section 810 have been met by the proposed sale is untrue. 

This proposed sale is unnecessary in terms of meeting naticnal 
energy needs since it involves the uncertain recovery of oil and 
gas reserves which are estimated to be quite small in terms of 
national consumption. Yet. activities associated with the ;ro- 
posed sale would put at extreme risk unique biological resourzes 
which serve as the basis for Inupiat subsistence. 

The DEIS claims that the minimal amount of public land is xsed 
since only a small area will ever be developed. This conclusion 
fails on two points. 1 
First, even if developing the estimated oil and gas reserves xere 
necessary, this goal could be achieved by offering a much smaller 
area for lease. This is seen clearly when reviewing the propcsed 
deferral areas. These areas, which are recommended for deferral 
for their special importance to biological resources, are esti- 
mated to contain only small fractions of the reserves estimated 
for the entire sale area. If the Department of the Interior xere 
sincere in its compliance with Section 810, these areas woulZ be 
removed from the proposed sale. 

Secondly, an area does not need to fully developed to 
impacted. Exploration activities also cause a wide range of 
impacts so that potentially the entire lease area may be subJect 
to impact. 

The requirement to mitigate impacts to subsistence is blatar-tly 
ignored. This is seen both in the insistence on offering areas 
for sale which are of documented. critical importance to suksi- 
stence activities and resources and by relaxing proposed stip- 1 21-70 
lations in the lease agreement as discussed earlier in ttese 
comments. 

CONCLUSION 

In summary, we are opposed to oil and gas exploration and 
production in the Beaufort sea and oppose the proposed Sale X 9 1  in 



its entirety. The minimal, potential oil and gas resources tha: 
might be recovered from the proposed sale area simply do not 
warrant the risk of destroying this highly sensitive marir.e 
ecosystem. The risks inherent in oil and gas development are 
compounded by the fact that technologies for dependably safe 
exploration, production, and oil spill cleanup operations do nst 
exist for conditions found in the proposed sale area. 

At the very least, we recommend that the Pt. Barrow, Chukchi Sea, 
and Kaktovik Deferral Areas be removed from the proposed sale 
area. In addition we request that the DEIS be greatly improvee 21-71 
so that the document can become a useful, accurate tool fzr 
assessing specifically which resources are likely to be impacted 
by the proposed sale. 1 
Finally, it is of utmost importance that the public be given 
opportunity to review the Biological Opinion required by t5e 
Endangered Species Act concerning the bowhead whale at the DEIS 
stage of the leasing process. We request that the comment perizd 
for the DEIS be extended or reopened prior to beginning work 
the FEIS to insure that the public is not deprived of the right 
to assess the proposed sale in light of the information found in 
the Opinion and that the public's concerns on this issue are 
properly incorporated into the FEIS. 

Thank you for this opportunity to comment. 

V 
Cindy Lowry, Alaska flepresentative 
Greenpeace, USA 

Alaska Friends of the Earth 

Executive Director 
Trustees for Alaska 

Alaska Center for the Environment 

Ginny DeVries, Staff Representative 
Alaska Wildlife Alliance 

American Wildlife Alliance 

" 
Susan Alexander, Alaska Regional Director 
The Wildgrness Society 

Executive Director 
Northern Alaska Environmental Center 

Sierra Club 



Response 21-1 

If commercial quantit:.rs were discovered in the sale area, recovery of oil 
From the reservoirs is estimzted to take about 20 years; with secoridary and 
tertiary recovery methods, this time co111d be extended. During the life of 
the field, or fields, tlte production ol oil would provide for direct and 
indirect employment .and pay a variety of taxes that would help support many 
loca!, State, ar.d I'ederal programs. The I:IS notes that natural gas is not 
deemed cconomicnl to produce at this time. 

Also. see Response 21-66. 

Response 21-2  

The commenter has ntisintcrpreted the probabilities provided in the EIS. For 
the proposal, there is a 6-percent (not 65-percent) chance of one or more 
spills of 100,000 h.,r~als occurring (see Tahle TV-A-4). There is a 1-percent 
chance tbnt one or more such spill:; would occur and contact land within 30 
days in summer and a 2-percent chance that one or more such spills would occur 
and contact land over all of winter (see Tahles IV-A-5 and IV-A-6). If such a 
spill were to orcur and contlict land, on tlie order of 9G kilometers (not at 
least 90 kilometers) v<,i~ld be expected to be ojled (see Sec. IV.A.2.b[21). 
Tbe greater than 99 percent and 24.h spills cited by the cornenter refer to 
the cumulative case of 9.255 hillion barrels of resource and not to the 0.65 
billion barrels of the proposn: (Table IV-A-4). The log-normal-mean (not 
average) spi?l size associated with the expected number of 24.4 cumulative 
spills is 7,900 barrels. The log-normal-mean size for the expected number of 
1.7 spills assuciated with the proposal is the slightly smaller 7,700 barrels 
(sec SEC. lV.A.l.hl51). The lug-normal-menr size is an estimate of the median 
size ef a spill. not the average size of a spill--this point has been 
clarified in Section TV.A.l.h(5). 

Response 21-3 

?he cited 7-year toxicity cf Prudhue Bay crude was an example showing that 
weathering can he a slow prcccss in the Arctic. The toxicity persisted in 
that study because the water body was a pond without a permanent outlet. 
Dispersion and dilution of spilled oil, not weathering, are the primary 
mechanisms that would lessen cr limit toxicity of spilled oil in Arctic OCS 
waters. 

Response 21-4 

These concerns are addressed in Response 21-26. For additional information 
regarding (1) possible whale contamination in lead systems see Responses 7-10 
and 7-14 and (2) for subsistence see Responses 7-3 and 8-23. 

Response 21-5 

For the proposal, the combined probabilities of one or more oil spills of 
1,000 barrels or greater occurring and contacting Bowhead Spring Migration 
Corridors A and B (= the spring lead system) are 14 percent and 22 percent, 
respectively (see Table F-15). The probability of oil contacting one or both 

of the two Spring-Migration Corridors is 33 percent (not 26-965 as stated hy 
the commenter). The Barrow Deferr~l Alternative reduces this probability only 
slightly, to 31 percent. 

Kote that probability of habitat contact is not at risk. Risk takes into ac- 
count the probability of habitat contact, whether important resources within 
that habitat would also be contacted by the oil, and what damage oil contact 
would do to that resource. 

Response 21-6 

This concern is addressed in Response 7-14. 

Response 21-7 

Figure IV-16 shows the study, spill-launch points, and endangered whale- 
habitat areas that are discussed in the oil-spill-trajectory analysis. The 
importance of the Plover Islands-Elson Lagoon for the marine and coastal birds 
is discussed in Sections 111.9.3 and IV.E.3. 

Response 21-8 

This concern is addressed in Response 12-1. 

Response 21-9 

Deferral of the Kaktovik area from the lease sale would reduce the combined 
probability that an oil spill of 1,000 barrels or greater would occur and 
contact the Bowhead Fall-Feeding-Area B (shown on Fig. IV-16) during a 10-day 
open-water period from 3 percent to 1 percent. Bowheads feeding in or 
migrating through the deferral area would be less likely to be disturbed if 
the Kaktovik area were deferred. However, given the relatively low resource 
estimates for the sale and the relatively low level of exploration and produc- 
tion activities expected to result from the sale, it is not anticipated that 
whales using the Kaktovik feeding area would be disturbed substantiall)- or 
exposed to 3 significant risk of an oil spill. A number of blocks nearby the 
deferral area already have been leased; consequently, whales using the feeding 
area are already subject to potential disturbance from OCS activities, 
although no significant degree of disturbance is believed to have occurred to 
date. 

Response 21-10 

This concern is addressed in Response 12-1. 

Response 21-11 

Research projects that are directly and indirectly related to the Chukchi Sea 
part of the Sale 97 area include the MMS-sponsored environmental and 
socioeconomic studies of the Arctic Region (USDOI, MMS, 1985); for studies 
planning, the offshore Alaskan Arctic Region is composed of the Beaufort and 
Chukchi Seas. Since 1974, 95 environmental studies and 29 social and economic 
studies have been conducted in the Beaufort Sea (formerly Diapfr Field) 
Planning Area; the Alaska Beaufort Sea and the northeastern part of the 



Chukchi Sea comprise this planning area. For the Chukchi Sea (formerly Barrow 
Arch) Planning Area, 86 environmental and social and economic studies have 
been conducted. Many of these studies provided the background material for 
the Barrow Arch Synthesis Meeting (Truett, 1984). The Arctic Region studies 
have provided environmental information and assessment for prelease and 
postlease activities. 

~ l t h d u ~ h  fewer studies have been conducted in the Chukchi Sea than in the 
Beaufort Sea, information about the physical regimes or biological resources 
in one area can be useful in studying or analyzing an adjacent area with many 
similar features. The extrapolation of the information or the results of 
studies on one area to d similar area or on one species to another is an 
acceptable technique. 

Also, see Appendix D. 

As noted in Section II.A.3, the development and production scenario assumes 
that a production platform and an offshore pipeline will be located in the 
Chukchi Sea. These assumptions specifically were made to evaluate the effects 
of oil exploitation in the Chukchi Sea part of the Beaufort Sea Planning Area. 

The concern regarding the estimated oil resources of the Chukchi Deferral 
Alternative is addressed in Response 12-1. 

Response 21-12 

As noted in Section I1.B.l.b. laws, regulations, and orders that provide 
mitigation are considerea to be part of the proposal. Thus, mitigating 
measures or parts of measures that duplicate existing laws, regulations, or 
orders are not analyzed in the EIS. The mitigating Qeasures analyzed in the 
Sale 97 FEIS are very similar to the measures analyzed in the Sale 87 FEIS. 
Many of the measures, especially the ITL's, that appeared in the Sale 87 final 
KOS remind potentia1,lessees of actions required under existing laws, regula- 
tions, or orders; examp1.e~ of these ITL's are ( I )  Transportation, Siting and 
1.ocation of Oil Loading Facilities; (2) Offshore Pipelines; (3) Collecting 
Information on Ice; and (4) Shallow Hazards Seismic Survey. In addition, the 
requirements of some stipulations are changed as significant new information 
about the subject of the measure becomes available. Proposed mitigating 
measures that are addressed in the EIS should either eliminate or mitigate 
potential effects to the environment caused by the proposed action. 

The mitigating measures in the Sale 97 EIS were analyzed to address some of 
the major scoping issues noted in Table I-D-1. 

If the Secretary decides to conduct a lease sale, there are several steps 
remaining in the leasing process that must be taken before the sale can be 
conducted; these steps are described in paragraphs 11 through 13 of Section 
I.A. As noted in these paragraphs. the Secretary reaches the final decision 
regarding the proposed sale after considering other new pertinent information 
and the recommendations of the Governor of the State of Alaska. Other 
mitigating measures can be proposed prior to the final decision. 

Response 21-13 

Based upon data from 8 years of aerial surveys designed to document the 
bowhead whale migration, fall-migrating bowheads have never been observet in 
the western blocks before September 15. As noted in Stipulation Number 4 ,  the 
actual dates when exploratory drilling or other downhole exploratory activi- 
ties will be prohibited are eet by the RSFO; this decision is based on the 
best ihformation available concerning the presence of bowhead whales in the 
area. Consequently, if fall-migrating bowheads were to enter the western 
blocks prior to September 15, the area would be closed to dlilling when the 
bowheads arrived. 

Response 21-14 

For Sale 87, the Transportation of Hydrocarbon Products Stjpulation contained 
a paragraph that reiterated an existing regulation. Stipulations or parts of 
stipulations that duplicate existing laws, regulations, and orders have been 
omitted. As noted in Section 1I.B.l.b. laws, regulations, and orders that 
provide mitigation are considered part of.the proposal. 

Response 21-15 

Provisions of the OCSLA, as amended, require the use of the best available and 
safest technologies (BAST) for all OCS operations, including oil-spill 
cleanup. The Oil-Spill-Cleanup Capability Stipulation for Sale 87 was 
proposed at the PNOS step in the leasing process, Section l.A.ll, and adapted 
as a stipulation for the leases awarded as a result of Sale 87. The effec- 
tiveness of this stipulation was not evaluated in the Sale 87 EIS. As noted 
in Section I.A.ll, laws, regulations, and orders that provide mitigation are 
considered part of the proposal. Other reqr~irements can be considered in each 
lease resulting from Sale 97 through negotiatio~~s with the Governor of the 
State of Alaska pursuant to Section 19 of the OCSLA, as amended. 

Also. see Response 21-12. 

Response 21-16 

The monitoring program has been funded for the past 8 years and is currently 
projected to continue in the future. The accumulated data from the monitoring 
program has provided MMS with a good database to predict the general timing 
and location of the bowhead migration. 

Response 21-17 

This concern is addressed in Response 21-12. 

Response 21-18 

 hi RRT for Alaska reevaluated its position on the use of dispersants in 
waters offshore of Alaska and reached a consensus that dispersants could be 
considered as a first line of defense. The RRT has already given preapproval 
to the OSC to use dispersants as a first line of defense in parts of Cook 
Inlet and currently is considering similar preapproval for the Beaufort Sea 



areas. Thus, the premise set forth in previous ITL's about lack of agreement 
about dispersant use as a first line of defense is no longer correct and has 
been eliminated from the proposed ITL. 

Response 21-19 

The loudest sounds associated with OCS activities sre produced by the deep 
seismic surveys that normally occur prior to a lease sale. As stated in the 
referenced ITL (ITL No. 71, Notice to Lessees No. 86-2 specifies performance 
standards for these activities and was derived from the reasorable and prudent 
alternatives contained in NMFS biological opinions for the Beaufort Sea 
Planning Area. Consequently, lessees abiding by these measures should not 
take bowhead whales. FVlS will he kept appraised of bowhead whales present in 
the proximity of OCS exploration activities and any apparent or anticipated 
adverse effects upon these whales, and the Regional Supervisor, Field Opera- 
tions, will limit or suspend such activities should it appear that a number of 
whales could be adversely affected such that the species might be jeopardized. 

Response 21-20 

ITL's are proposed for the purposes of either (1) stati~p MMS policy and 
practices that arc carried out and enforced, ( 2 )  informing lessees about 
special concerns in or near the lease area, or (3) advising or informing 
lessees of existing legal requirements of MMS and other Federal agencies. The 
ITL's and stipulations discussed in the Sale O 7  EIS have been proposed to 
address some of the major scoping issues nnted in Table I-D-I. 

Also, see Response 21-12. 

Response 21-21 

In 1479, the Council on Environmental Qualjty (CEQ) promulgated regulations 
aimed at reducing the size and complexity of EIS's produced hy the Federal 
government; however, such reduction is not to affect the quality of the 
analysis. In place of extensive discussions of the environment and many 
site-specific descriptions, the EIS contains numerous citations and incor- 
porates by reference EIS's written for past lease sales within the same 
planning area and pertinert reports. The draft E1S for Sale 97 contained 
approximately 530 citations; about 150 of these citations are for the years 
1984 through 1986 (tbe Sale 87 FElS was published in March 1984). Recause the 
locations of oil resources, exploration wells, production platforms, or 
pipelines are unknown, site-specific discussions are not emphasized. Site- 
specific information is contained in many of the documents cited in this EIS. 
and the documents are ivcorporated by reference. The exploration plans and 
development and production plans submitted in accordance with 30 CFR 250.34 
will contain information about specific sites affected by the facilities; the 
public is provided an opportuniry to comment on these plans. 

Response 21-22 

The cited discussion states that multiple ?pill contacts are considered for 
those species that are migratory; potential effects zre not downplayed by such 
consideration. 

Response 21-23 - 

The analyses in the EIS's are based on the best-available scientific informa- 
tion. As discussed in the various sections, th's information provides the 
bases for the judgments on how the proposed action may affect Lhc biological 
resources, sociocultural systems, or physical regimes in and near the planning 
area. The results of each of the analyses are summarized in ( I )  the 
CONCLUSION parts of Sections 1V.B.L-13, lV.D.1-13. IV.E.l-15, IV.F.1-15, and 
IV.G.1-15; ( 2 )  Table 11-C-1, Summary and Comparative Anelysis of Potential 
Effects for Alternatives I. IV. V, snd VI for Beaufort Sea Sale 97; and (3: in 
Table S-I, Summary of Effects for the Proposal and Deferral Alternatives. If 
only these summaries are read, the conclusions may seem speculative; however, 
the bases for these conclusior~s are analyzed in the discussions of the effects 
of the proposed action on the various resources (Sec. 1V.E). 

Response 21-24 

The MMS does not consider statements regarding the probability uf bowhead 
whales habituating to stationary, constant noise sources of moderate volume to 
be purely speculative. Rather, we have attempted to make a good-faith effort 
to discuss effects that are ~easonably foreseeable based upon evidence from 
whale behavior in other areas. Habituation--generally thought to be the 
simplest form of learning--is evident in many animal groups including a number 
of primitive animal species. It involves the relatively permanent reduction 
or elimination of a response in the absence of any overt reward or p~nishment. 
The significance of habituation is that it permits individuals to discard a 
normally useful response when it becomes an inappropriate, time- and energy- 
consuming activity. However, habituating mechanisms are highly selective so 
that the animal retains its ability to use the behavioral response in all but 
a few safe conditions (Alcock, 1975). 

Examples of habituation and other forms of learned behavior are abundant among 
cetaceans. Dealing specifically with baleen whales, k'atkins (1986) described 
the changes in the reactions of four species of baleen whales to l~uman activi- 
ties in Cape Cod waters over a period of 25 years. He stated that whales 
responded negatively to underwater sounds that appeared to be unexpected. too 
loud, suddenly loud or different, or perceived as associated with a poten- 
tially threatening source (e.g., a rapidly approaching ship or outboard on a 
collision course). Sounds that were continuing (e.g., an engine that had been 
running at a particular rate for some time) generally did not cause a 
reaction. Also, whales often seemed to become accustomed to sounds that 
appeared to be bothersome at first. Habituation to stimuli occurred rapidly; 
sometimes only a few encounters were needed to transform a whale's wariness to 
apparent concern. Also, when whales concentrated on feeding or social 
activity, they often ignored other usually disturbing stimuli. Over years of 
exposure to ships, for example, the reactions of (1) minke whales have changed 
from frequent positive interest to generally uninterested reactions, (2) fir1 
whales have changed from mostly negative to uninterested reactions, (3) 



humpbacks have c!lanped from mixed responses  t h a t  were o f t e n  nega t ive  t o  o f t e n  
s t r u r ~ g l y  p o s i t i v e  r e n c t i o r s ,  2nd (4)  r j g h t  whales have continued the  same 
v i r i e t y  of responses  with ! i t t l e  chnnge. One point  worth no t ing  i s  t h a t  no 
spec i e s  ci~nnged i t s  betiavior t o  more a c t i v e l y  avoid v e s s e l s .  OCS exp lo ra t i on  
an2 p roduc t io~ ;  f a c i l i t i e s  11.1va been in  p l ace  i u  t he  Santd Barbara Channel o f f  
Ca l i fo rn i a  f o r  many yea r s .  Gray wliales migra te  through t h i s  a r e a  annual ly .  
There have been no publ ished s t u d i e s  on d i s t a n c e s  of c l o s e s t  approach, but  
i nd iv idua l s  who r o u t i n e l y  work on OCS p l a t fo rms  i n  t h i s  a r ea  s t a t e  t h a t  gray 
whales calnmonly migra te  p a s t  p l s ~ t f o r m s  a t  c l o s e  range (w i th in  a  couple o f  
k i l i ~ n c t e r s ) .  Rrown (1986) quo te s  one o i i  worker a:; s t a t i n g  t h a t  he has  seen 
wli,~les swim r l g h t  pas t  thc. p l i l t f o rn~  and even under tlie p la t form h e l i p o r t .  
P f t e r  cons ide r ing  t h i s  evidence  .111d the  f a c t  t h a t  bowheads have been s igh t ed  
i n  the  v i c i n i t y  of d r i l l sh ip : ,  . J I I ~  d redges  i n  t he  Canadian Beaufurt Sea 
(Richardson e t  dl., 1983).  we see  no r e a s ~ l n  t o  assume t h a t  bowheads would no t  
hab i t r t . ~ t r  t u  OCS n o j s ~  sou rces  .;lich a s  product ion p l a t fo rms  t h a t  a r e  
s t a t i o n a r y  and t h a t  prod~:ce  sound a t  muderate l e v e l s  and a t  a r e l a t i v e l y  
constant  volume 2nd t requency . 

This concern i s  addressed i n  Resllcn~se 7-11. 

Resporsr 21-26 

As discussed i n  Responses 7-10 and 7-14, tlq.e d i s cus s ion  i n  Sec t ion  IV.R.5.b on 
the  e f f e c t s  of o i l  s p i l l s  on bowhead whales i s  a p p l i c a b l e  t o  t he  s p r i n g  lead 
system 3s  we l l  ;IS o the r  a r eah  and seasons .  We cont inue  t o  b e l i e v e  t h a t  t he  
e ' f ec t  o l  t he  proposal on t h e  bowhead whale w i l l  be MINOR with  no g r e a t e r  than 
IIODERATT e f t c c t s  i n  t he  crlmulative ca se .  

The d i sp i i r i t v  between the e f f e c t s  (In t he  bowhead whale a s  a  r e sou rce  and the  
e f f e c t  on t he  s ~ ~ b s i s t e n c c  ha rves t  of t h e  bowhead whale a r e  due t o  t h e  
d i f f e r e n t  t ' l c tors  us6.d i n  t he se  vely  d i f f e r e n t  dua lyse s .  The a n a l y s i s  of t h e  
resource  examines the  e f f e c t s  on the  ~ e g i o n a l  poyu la t i u r~  of t he  s p e c i e s ,  whi le  
the  subs i s t ence -ha rves t  a n a l y s i s  i s  cnncerned wi th  a  r educ t ion  i n  t he  h a r v e s t .  
Unlike r t h e r  s r ~ h s i s t e n c e  s p e c i e s ,  t he  bowhead whale ha rves t  is very sma l l .  I n  
most communities, fewer than three--and o f t e n  only  one--bowhead whales a r e  
ha rves t ed  each yea r .  With such a  sma l l  nur.ber ha rves t ed ,  any r educ t ion  i n  t h e  
ha rves t  would be n major r educ t ion  o r  pc::?ibly t he  e l imina t ion  of t h e  e n t i r e  
h a r v e s t .  I f  s l~cl i  an event  were t n  occur  f o r  more than I  y e a r ,  t he  e f f e c t  on 
the  ha rves t  of  t he  bowhead whale would he  MAJOR. 

See a l s o  Pesponses 10-7 and 21-5. 

Response 21-27 

Assessments of no i se  and d i s tu rbdnce  e f f e c t s  on bowhead whales were mostly 
based on obse rva t i cns  by Richardson e t  a l .  (1985).  Bowheads t h a t  appeared 
undis turbed were observed on s e v e r a l  occas ions  w i t h i n  4  t o  20 k i l ome te r s  of 
ope ra t i ng  d r i l l s h i p s  i n  t h e  Canadian Brau fo r t  Sea. Playback exper iments  
showed t h a t  some bowheads r e a c t e d ,  a l though no t  s t r o n g l y ,  t o  d r i l l s h i p  no i se  
a t  i n t e n s i t i e s  s i m i l a r  t o  those  expected s e v e r a l  k i l ome te r s  from an a c t u a l  
d r i l l s h i p .  A  s tudy by Miles  e t  a l .  (1986),  which became a v a i l a b l e  a f t e r  t he  
DEIS was pub l i shed ,  p rov ides  some p re l imina ry  e s t i m a t e s  of d i s t a n c e s  a t  which 
bowheads would r e a c t  t o  d r i l l s h i p s  i n  t he  Alaskan Beaufort Sea. I t  should  be 

noted t h a t  t h e  d i s t a n c e  a t  which bowheads would r e a c t  t o  d r i l l s h i p  opera t ion.  
would probably  be i n f luenced  by suppor t -vesse l  a c t i v i t i e s  around the  d r i l l -  
s h i p ,  sound-propagation c h a r a c t e r i s t i c s  of t he  d r i l l - s i t e  a r e a ,  and ambient- 
n o i s e  l e v e l s .  Under mean amhient-noise c o n d i t i o n s ,  the  p re l imina rv  e s t i v a t e s  
a r e  t h a t  about  50 pe rcen t  of bowhead whales mig ra t i ng  p a s t  a  d r i l l  s i t e  would 
probably r e a c t  t o  d r i l l s h i p  o p e r a t i o r s  a t  a  d i s t a n c e  of 1 . 3  t o  2.5 k i l ome te r s  
w i th  t he  p o s s i b i l i t y  t h a t  a  few whales may respond a t  5.5 t o  11.0 k i l ome te r s .  

The concern r ega rd ing  h a b i t u a t i o n  i s  addressed i n  Response 21-24. 

Experiments conducted by Geraci and S t .  Aubin (1982, 1985) demonstrated t h a t  
do lph ins  were capable  of r ' e t ec t i ng  a ~ d  avoiding t h i c k  pa t ches  of  o i l  both  
v i s u a l l y  and through t a c t i l e  s ense .  Most gray whales mig ra t i ng  t h r o u ~ h  
oi l -seep a r e a s  o f f  t h e  C a l i f o r n i a  coas t  were observed t o  swim through o i l ,  
modifying t h e i r  swimming speed but  wi thout  a  c o n s i s t e n t  p a t t e r n .  Some whales 
changed d i r e c t i o n  when approaching o i l ,  and some whales i n  o i l -contaminated 
a r e a s  seemed t o  spend l e s s  t ime a t  t he  s u r f a c e ,  blowing l e s s  f r equen t ly  but  a t  
a  f a s t e r  r a t e .  These behav io r s  may suggest  t h a t  sone whales can d e t e c t  o i l  
wh i l e  o t h e r s  e i t h e r  could  n o t  d e t e c t  i t  o r  were i n d i f f e r e n t  t o  i t .  Geraci and 
S t .  Aubin (1986) conclude t h a t  bowheads .seem t o  have t h e  v i sua l  c o p a b i l i t y  of  
d e t e c t i n g  o i l ,  which s u f f i c i e n t l y  a l t e r s  t he  o p t i c a l  p r o p e r t i e s  of t h e  sur-  
f a c e ,  and may a l s o  be a b l e  t o  d e t e c t  o i l  on  t h e i r  body su r f ace .  Consequent ly ,  
i t  would appear  t h a t  bowheads a r e  capable  of d e t e c t i n g  t h i c k  pa t ches  of o i l  
and might avoid  i t  i f  they f i n d  i t  annoying. 

There would be  9-percent p r o h a b i l i t y  of an o i l  s p i l l  of 1,000 b a r r e l s  o r  
g r e a t e r  occu r r ing  and c o n t ~ c t i n g  t h e  bowhead F a l l  Feeding Area B  w i t h i n  10 
days  fo l l owing  the  s p i l l  (Appendix F, Table F-19). As discussed i n  t h e  FEIS, 
only  t hose  a r e a s  having a  10-percent p r o b a b i l i t y  of c o n t a c t  o r  g r e a t e r  were 
s p e c i f i c a l l y  mentioned i n  t h e  r e f e r enced  d i s cus s ion .  P r o b a b i l i t i e s  of  o i l -  
s p i l l  c o r t a c t  f o r  o t h e r  a r e a s  a r e  conta ined i n  Appendix F. 

Response 21-28 

Graphic 4 has  been r e v i s e d  t o  i nc lude  known gray whale-concentra t ion a r e a s .  
These a r e a s  should be cons<-dered a s  t h e  most impor tant  a r e a s  f o r  f eed ine .  
Gray whales observed hetween Po in t  Barrow and Po in t  Hope were a  mean d i s t a n c e  
of 14.5 k i l ome te r s  from sho re  a t  a  mean depth  of  20.5 me te r s .  Feeding was t h e  
behavior  most o f t e n  r epo r t ed  f o r  t h e s e  whales (54%) (Moore, C la rke ,  and 
Ljungblad,  1986). Three genera  of amphipods, Ampelisca, Anonyx, and 
Pon topo re i a ,  p r e sen t  i n  t he  stomach of any g ray  whales t aken  a l o n g  the  
no r the rn  coas t  of t h e  Chukchi Peninsula  appear  t c  be p re f e r r ed  p rey ,  a l t hough  
t h e r e  u s u a l l y  is a  v a r i e t y  of prey s p e c i e s  i n  t he  stomach (Blokhin and 
Pawlechkov ,  1983). These t h r e e  genera  a r e  found e long the  Alaskan Chukchi 
Sea c o a s t ;  howevtr,  ex t ens ive  sampling has  n o t  been done i n  t h i s  a r ea  (S toke r ,  
1981),  and we a r e  n o t  s u r e  t o  what e x t e n t  gray whales r e l y  upon t h i s  p r e y  base  
o f f  t h e  Alaskan c o a s t .  

Response 21-29 

Graphic 2 has  been r e v i s e d  t o  add re s s  t h i s  concern .  



Response 21-30 

Graphic 4 has been updated ro include grnv whale-concentration areas. 

Response 21-31 

We believe that cumulative efferts on the gray whale will not exceed the 
XOUERATE level as defined i n  Table S-2 of the EIS. 

The ?*IS helieves that the mitig.?ting measures and the process for reviewing 
site-specific explorntior~ plans and dey~eloprnent and production plans will 
ensure g ~ ~ y  whales .re protected as required hy the Marine Mammal Protection 
Act and the Endangered Species Act of 1973, as amended. 

Response 21-32 

Table 11-C-1 is a brier s1:mmary of ttie conclusions on the affects of the 
proposal and the nlterr:.tives on marine mamals and other resources. The 
possibility of an ui? ::pill contacring the vpen lead system and the effects of 
oil contact with belugns are disctissed in Section IV.B.4.a(2) (e). MINOR 
effects of oil spills on beluga whales or other marine mammals that may result 
in temporary aroid~nce of a spill could have a signiiicant effect on the 
subsistence use of that resource for 1 year, which would be a MAJOR eftect. 

.\!so, see Responses 7-10, 10-7, and 2 1 - 5 .  

Response 21-33 

Important sumeer habitdts ~r concentration areas used by beluga whales are 
clear!y shown in Graphic 4. Belugas migrate through the Sale 97  area within 
the active ice zt~ne shown on this graphic; thus, there are no summer- 
concentr:ltion area:, of beluga whales within the proposed Sale 97 lease area. 
The specific migrntion routes used ~ a r v  greatly from year to year and season 
to peason depending on ice ronditions. 

Response 21-34 

In Section 111.8.4, the percentages of the species populations that potenti- 
ally may be aftected include the entire portion of the population occurring in 
the Sale 97 area as given for each species description in Sections IIT.B.4.a 
to .c. The numbers of eacll species found at "specific locations" within the 
proposed sa!e area vary greatly from season to season and even from day to 
day. For example, the number of beluga whales in ttie lead system off Point 
Marrow can range from zero to several thousand. Thus, no meaningful numbers 
of seals, whales, or polar bears can be given on Graphic 4 for specific 
locations. Adequace information on the effects of oil spills and noise 
disturbance specific to each species when and where the effect applies is 
discussed in Sections IV.B.4.a(l) and (2). respectively. 

Response 21-35 

densities varies from year to year depending 011 ice conditions. Thus, ttie 
importance of any fast-ice-habitat areas from Point Marrow to Demarcation 
Point varies from year to year; no local habitat Lor ringed or bearded seals 
can be considered more important than other local habitats in the sale area. 

Polar bears also use the evtire Sale 97 area. Polar bear maternal dens can 
occur anywhere within this area depecding on ice conditions and the season. 
The active ice zone, shown in Graphic 4, is particularly important to polar 
bears. The majority of the dens in the sale area occur offshore on the moving 
sea ice as discussed in Section III.A.4.b. For example, a female polar bear 
may enter a den on the sea ice offshore of Kaktovik-Camden Bey in November or 
December and leave the same den offshore of Point Rerrov in the early spring. 
March to April. 

The great natural variation in the distribution of pinnipeds, polar bears, and 
beluga whales indeed does make it difficult to accurately measure the 
potential risks of marine mammal interactions with oil spills or noise- 
disturbance sources. 

Response 21-36 

This concern is addressed in Response 2-3. 

Response 21-37 

In Table IV-B-1. "pelagic" has been changed where appropriate; in the 
discussion in both Sections 111.8.2 and IV.B.2, these fish were already 
described as being coastal. A spill in neashore waters, although it could 
affect fish locally, is not expected to devastate stocks. See the expanded 
discussion in Section IV.B.2. 

Response 21-38 

The analysis in the DEIS did not just discuss effects to juvenile fish; 
however, previous studies have suggested that larval and juvenile fish are 
much more likely to be affected than are adults. Therefore, parts of the 
analysis emphasized potential effects to eggs, larvae, and juvenile fish. 
Juvenile fish are not just one year class, as suggested. The analysis in 
Section lV.B.2 has been expanded to further address potential effects to 
multiple age classes of fishes in the neashore zone. 

Response 21-:9 

In the analysis of potential oil-spill effects on fishes, additional 
information and analysis has been included on the abundant arctic anadromous 
fishes (e.g.. arctic cisco, arctic char, least cisco, and broad wllitefish). 
Emphasis on pink salmon as an example of an anadromous fish has decreased, but 
capelin are still discussed in some detail even if they are not viewed as 
being "important," since their life history means they are vulnerable to 
effects while in coastal environs. 

Kinged and bearded seal habitats occur throughout the entire Sale 97 area. 
The floating fast-ice zone used for ringed seal pupping is shown on Graphic 4. 
The importance of specific portions of the fast-ice zone in regard to seal 



Response 21-40 

The considerations stated were addressed in the EIS in t1,e assessment of 
potential effects to pelagic, benthic, and epontic communities, Section 
1V.B. 1. 

Response 21-41 

The probability of a large (100,OOG-barrel-or-greater) spill occurring is 
stated in the E i 3 ,  and the analysis of effects, which are not expected to 
differ except in areal extent from a smaller spill, are also related. An 
elaborate discussion is not made because the predicted level of effects is the 
same. The effect of a large spill occurring during the early spring when the 
epontic community may be the major source of food available to planktonic 
forms is not expected to exceed MINOR for benthic communities. The effects of 
a winter oil spill melting out in the spring have not been considered separ- 
ately from those u l  an open-water spill because the spills should behave 
similarly. 

Response 21-42 

Invertehrates are not the basis of the entire ecosystem. Rather, the bases 
are primary producers ill the form of phytoplankton, algae, and terrestrial 
plants. Shifts in invertehrate composition may be persistent if sediments 
become contaminated. However, hecause of the limited spatial scale of effects 
and other factors detalled in the analysis, the effect on benthic 
invertebrates from oil spills is expected to be MINOR. 

Response 21-43 

The description of the sea-ice conditions in the Sale 97 EIS is a summary of 
the descriptiori from the Sale 87 FEIS that is incorporated by reterence. The 
formation of ridge? and the movemelrt of various sea-ice teatures are part of 
the sea-ice description. The Sale 87 FEIS also references a report in which 
examples of historic ice conditions along the Beaufort Sea coast are related 
through interviews and personal narratives of local residents. 

The Alaska OCS Orders of the Minerals Management Service Governing Oil and Gas 
Lease Operations on the Alaska Region Outer Continental Shelf implement the 
safety ar.d pollution prevention measures that the lease operators are required 
to follow by law. It is through these OCS Orders that standards are set for 
(1) the design, fabrication, and installation of bottom-founded units or fixed 
platforms or other structures and (2) all activities associated with drilling 
and producing activities. Order No. 2 requires that the lease operator submit 
evidence that the drilling unit is capable of withstanding the oceanographic. 
meteorologic, and ice conditions for the proposed area of operations. Order 
No. 8 states thatall new bottom-founded platforms shall be subject to review 
under the Platform Verification Program. This review is done by an independ- 
ent third party who has the technical expertise to evaluate the structures. 

available to the public. In addition, the technologies that have been and are 
being developed to operate in the sea-ice environment in the Reaufort Sea are 
discussed in Section III.B.3.a. This format shcrlld provide the reader with 
general background information concerni~rg sea ice and technologieb. 

Response 21-4 

Fault zones are shown in Figure 111.5. The text has been amended to address 
this concern; see Section III.A.l.b(5). 

Response 21-45 

The technologies and strategies that have been and may be used to exploit the 
oil and gas resources of the Alaskan Beaufort Sea are discussed in Section 
IV.A.3. Technology does exist for oil-spill response in the Beaufort Sea, but 
its effectiveness is limited. This point is djscussed in Section IV.A.2. 

Response 21-46 

The technologies and strategies that have been and may be nsed to explore for 
the petroleum resources of the Alaskan Beaufcrt Sea are discussed in pore 
detail in the Sale 87 FEIS. The description of the constraints and techno- 
logies in the Sale 97 EIS. Section IV.A.3, is a summary of the description 
from the Sale 87 FEIS that is incorporated by reference. The summary !n the 
Sale 97 FETS has been augmented with new information. 

In waters shallower than about 15 to 20 meters, artificial islands have been 
used to explore for oil and gas. However, it? deeper waters, drilling units 
that can be moved to other sites provide an economical advantage over artif:- 
cia1 islands. Artificial islands could be built in waters deeper than 20 
meters, but with the development of other types of units, they probably will 
be limited to the shallower waters. 

Ice-strengthened drillships have been used to drill three wells in the Alaskan 
Beaufort Sea (Sec. IV.A.3). Furthermore, floating units, such as drillships 
and semi-submersibles, have been used to drill in waters deeper than 300 
meters in other parts of the world. Thus, floating units--with ice- 
strengthened hulls and an ice-management program--could drill exploration 
wells in the deeper waters of the outer part of the Sale 97 area. 

Technologies for production platforms are summarized in Section TV.A.3 and 
discussed in more detail in the Sale 87 FEIS; this discussion is incorporate2 
into the Sale 97 EIS by reference. 

Also, see Response 21-43. 

Response 21-47 

This concern is addressed in Responses 21-43 and 21-46. 

The discussion of sea ice is descriptive because, as noted in Section 
IV.B.3.a, many factors influence the magxitude of the forces that ice can 
exert on any structure; and, furthermore, some of the information needed to 
evaluate the capability of a manmade structure is proprietary and thus not 



Response 21-48 

Pipeline leaks would be identified as they are elsewhere on the OCS and as in 
Cook Inlet: by pipeline-pressure sensors and flow meters in addition to 
visual inspections during open water. Visual inspections are not the primary 
means of detecting major oil spills. The largest OCS spill in history, a 
pipeline spill of 160,CCO barrels in the Gulf of Mexico, was identified 
through flow measurements; it was never visually spotted. The likelihood of 
pipeline spills is incorporaled in the oil-spill--risk analysis and possible 
effects or spills--including pipeline spills--are considered in the EIS. 

Response 21-49 

Most of the proposed Sale 97 blocks lie in waters deeper than 20 meters. 
Thus, it is expected that most of the expdoration wells will be drilled from 
mobile bottom-founded or floating drilling units. Installation and operation 
of these units will not necessitate the construction of causeways. As noted 
in Section II.A.2, it was assumed in the E I S  that one artificial island would 
be constructed in waters shallower than 20 meters and that the method of 
construction would be similar to that used for Mukluk. As part of the Mukluk 
project, two piers were constructed from the southwest side of Thetis Island 
in waters out to depths of about 3 or 5 meters. One pier was about 150 meters 
long and the other about 120 meters long. Thetis Island--which is located 
west northwest of Olitkok Point and about 8 kilometers from the Colville River 
Delta--is migrating southwest at a rate of about 4 to 7 meters per year. 
Thus, the piers are located in an area of change and are considerably shorter 
than some of the existing or proposed causeways along the Beaufort Sea coast: 
the West Dock, in Prudhoe Ray, is about 4 kilometers lung; the Endicott 
causeway is about 5 kilometers long; and the proposed causeway for the off- 
shore part of the Lisburne Development Project is about 4 kilometers long. 

As noted in Appendix (;, Table (2-9, 16 artificial islands have been constructed 
in State and Federal waters of the Beaufort Sea, 13 of which were constructed 
by hauling gravel from onshore deposits to the construction sites over ice 
roads; piers or causeways were not required for the construction of these 
islands. Two islands, Resolution and Endeavor, were constructed on the delta 
of the Sag River by hauling onshore gravel in barges to the construction 
sites; the barges were loaded from an existing causeway at Prudhoe Ray. The 
piers used to construct Mukluk have been previously discussed. 

To transport produced oil f r ~ m  the Fndicott Reservoir, a causeway was con- 
structed from the production islands to the shore. These production islands 
are located in State of Alaska waters inside the barrier islands at depths up 
to about 4 meters. 

Federal offshore blocks in the Sale 97 area lie from 5 to 260 kilometers 
offshore. As shown in Figure 1-1, many of the nearshore blocks already have 
been leased; thus, the platforms installed to produce Sale 97 oil are likely 
to be installed more than 5 kilometers offshore and in waters deeper than 20 
meters. These factors preclude the use of long causeways to protect pipelines 
carrying oil from the production platforms to onshore sites. 

Furthermore, it is anticipated that offshore pipelines will be buried in 
trenches below ice-gouge depth in those areas where ice movement is a threat. 
These trenches could extend through the nearshore zone onto the sho~e. 
Alternative approaches to a pipeline shore crossing, as noted in Section 
IV.A.3.a(3) (a), include boring (directional drilling) through the sediments or 
covering with a strong material (causeway). If used to protect a pipeline 
crossing the shoreline, it is anticipated that such a causeway will be much 
shorter than the Endicott causeway. If permafrost is encountered along a 
route, the pipeline (1) can be provided with sufficient insulation to restrict 
the thawing of the permafrost and the resulting settlement to an acceptable 
amount or ( 2 )  rerouted (Sec. IB.A.3.b[l]). 

As indicated above. tne construction of a causeway is pot anticipated under 
the development scenario, but if one is constructed, it is likely to be very 
short. The choice of particular plans during development and production 
depends on analysis of very site-specific issues. At that point, more 
specific information regarding oceanographic rsgimes, biological resources 
that could be affected, etc., can be taken into account. Also, if a short 
causeway or jetty were decided upon, mitigatiig measures to minimize potential 
effects (e.g., the inclusion of sufficient breaching; U.S. Army Corps of 
Engineers and Eavironmental Research and Technology, Inc., 1984) could be 
adopted. Construction of a causeway wouid necessitate permitting by the I1.S. 
Army COE, which could require further analysis of the proposed action via an 
EIS or EA, and which could choose not to permit such a structure. 

Response 21-50 

Oil spills are not an integral part of development activities, and the discus- 
sion of oil-spill cleanup is more appropriately considered in Section 1V.A. 
Environmental Consequences, Basic Assumptions for Effects Assessment, along 
with the oil-spill-risk analysis aod other aspects of oil spillage. 

Section IV.A.2.c is a summary of a more extensive discussion in Appendix C. 
The reader is provided with both discussions on and conclusions ahrut the 
effectiveness of oil-spill response at sea. Oil spills are not assumed to be 
cleaned up at sea in the analysis of effects of oil spills. Ihr risks to 
resources of the Beaufort Sea posed by oil spills are evaluated tor the reader 
in Sections 1V.B through 1V.I. 

Response 21-51 

The text in Sections IV.A.l.d(l), (2), and (4) has been amended to address 
these concerns. 

This concern is also addressed in Response 21-50. In addition, the quotation 
from Section IIr.A.2.c provided by the commenter does not support the premise 
that the analysis overrates the ability to respond to spills. 

Response 21-52 

The text in Sections IV.A.l.d(l), ( Z ) ,  and (4) has been amended to address 
these concerns. 



Response 21-53 

The intluences of logistics and other factors are already considered in 
evalu.rting the ei'fectiver~ess of oil-spill response in Section IV.A.2.c. The 
ca~iclusions about eiiectivrness of response are empirical, based in large part 
PII the actual recovery of oil in real spill events, cnder real logistical 
con~tr~~ints. 

Consideration o i  logistical timing by itself can be misleading. Because the 
first-strlke-response team is usually made up of onsite personnel who use 
equipment stored on site, logistics do not play a role in initial oil-spill 
response, particularly for platform spills. In addition, delays in responding 
to spi1.1~ rn ice ar even under ice rill not necessarily affect the amount of 
o i l  ultimately recovered (or burned) because the ice retards the spreading and 
dispersiorr of the uil (see Sec. IV.A.2.a). One of the more promising tech- 
niques for cleanup oi under-ice spills--one that has been demonstrated as 
effective for at least first-year ice--is to wait until the oil melts out onto 
the icc surface in !ate spring irud then burn and/or manually remove the oil. 

Specific areas of critical habitat are delineated in the oil-spill-trajectory 
model b 3 s e d  on best-available information. The oil-spill-trajectory model is 
state-of-the-art, and extra effort has gone into ensuring that assumptions do 
i;ot downplay risk. For ex;mple, no weathering, dispersion, or cleanup of oil 
is assumed in the model. 1:onsideration of these three factors could show that 
the size of :I modeled oil spill would be reduced to negligible size before a 
tarpet was contacted by the spill. In addition, trajectories for spills are 
tracked in Arctic models for up to 10.5 months in order to account for lack of 
weathering of oil !n winter ice. Oil-spill models for all other U.S. OCS 
areas limit trajectories to a 30-day duration. 

Response 2 1-55 

The oil-spill-risk analysis dues consider the possibility of oil contacting 
the Canadian shoreline, including the HacKenzie River Delta (see Fig. IV-I), 
taking into account spill risk from both U.S. and Canadian oil development. 
However, the analysis indicates that neither the proposal nor the cumulative 
case (including offshore Canadian development) pose significant likelihood of 
contact to Canadian shoreline (Sec. IV.A.2.b). 

In the DLIS for Sale 97, the cumulative oil-spill risk from Sale 109 was 
analyzed sepnrately f ~ o m  the results of the oil-spill-trajectory model because 
trajectories were not available for the Sale 109 area (see Sec. 1V.A.l.a and 
Table 1V-A-4). Since the publication of the Sale 97 DEIS, an oil-spill-risk 
analysis (OSRA), including the cumulative case, has been completed for the 
Sale 109 DEIS (M?IS, Alaska OCS Region, 1987). This analysis is incorporated 
by reference and summarized in the Sale 97 FEIS in Section IV.A.1 and 
elsewhere when used by analysts in determining possible cumulative effects for 
Sale 97. 

Response 21-56 

As discussed in Section IV.A.l, the OSRA is based on known, historical 
spillage of 1,000 barrels or greater for international tankering for tanker 
spills (cumulative case only) and on the U.S. OCS for platform and pipeline 
spills. In particular, any major spills on the U.S. OCS by industry must, by 
regulation, be reported to MMS. The MMS considers its spill record complete. 
is not aware of any major spills that are not included in the MMS spill-event 
files, and would appreciate any documented evidence for unlisted spills that 
the commenter could provide. Note that underreporting of spills would likely 
cause the EIS to overestimate rather than underestimate spill size: larger 
spills are more readily detectable than smaller spills and, therefore, are 
less likely to be underreported than are smaller spills. 

Response 21-57 

Section 1V.A.l.a has been amended to address this concern. 

Response 21-58 

Oil spills from State sales can only be considered qualitatively in the EIS. 
The State of Alaska provides neither spillage estimates nor resource estimates 
that could be converted into an estimate of the probability that spill(s) 
would occur. However, State sales can be considered in the OSRA in the 
context of what would happen to a spill if one occurred. For example, it is 
evident from Figure IV-9b that if a spill were to occur in the State Sale 55 
area, there would at least a 33-percent chance that the spill would contact 
land within 10 days. 

Response 21-59 

Subsistence-resource areas are not excluded from the OSRA. These areas are 
covered by the land segments (Fig. IV-1) used in oil-spill-trajectory 
analysis. 

Response 21-60 

Oil spills are modeled as suggested by the commenter (see Sec. 1V.A.l.c). The 
referenced discussion in Section 1V.A.Z.b has been clarified. 

Response 21-61 

The referenced analysis of effects of the proposal on caribou does include a 
discussion of the effects of an onshore pipeline across NPR-A on the Western 
Arctic caribou herd--see Section IV.B.6.a(3)(b). 

Response 21-62 

For Sale 97, Section II.A.4, the assumed onshore pipeline across NPR-A would 
be routed far south of the Teshekpuk Lake special study area designated by BLM 
and therefore would avoid effects on this special habitat area. A possible 
onshore pipeline from Camp Lonely could occur in the cumulative oil- 
development case; see Section IV.B.6.b(3). 



Response 21-63 

This coccern is addressed in Response 2-10. 

Response 21-64 

Al?llough air quality was not reg~rded as a major scopinp issue (Table I-D-1). 
W4S is aware of onshore nir-quality concerns and has tried to reasonably 
sssess their effects as a separate issue. Suffirient information and analyses 
are include? in the text to evaluate air-quality effects and to demonstrate 
that potential effects are MINOR. Section 1V.B. 15 includes analyses of both 
direct and indirect air-pollutant emissions fron the proposed action and its 
alternatives. 

Response 21-65 

The text o f  Sale 97 E I S  Appendix A ,  Alternative-Energv Sources as an 
Alternative to the OC3 Program, has been replaced with material prepared by 
VYS for the t\ltern;iti\,e Ener~v Sources Appedix in the Proposed 5-year OCS Oil 
and (:as Leasirg Program rid-1987 to E!id-1992 FEIS. 

Response 71-66 

This concern i s  addresser' in Respon-e 1-4. 

As noted in Table I-D-1. M?IS considers subsistence fishing to be a major 
scoptn~ issue. In addition to naterial already pre~ented, the text has been 
amended to add re,^? this concern; see Sectfons IIT.C.3.b(l) (g), (2) ( g ) ,  (3) (g), 
and (4)(g). Acrording to Alaska Ccnsultants, Inc. et al. (1984, p. 555) and 
Crnip (19R43, p. 1 7 2 ,  Fig. 6) arctic char harvested by Barrow residents. 

A s  noted in Srction III.C.3, the s1:histence-harvest-pattern descriptions of 
Barrow and Atoasuk have been combincd because (1) Atqasuk's subsistence-use 
area is virtuallv errlosed in Barrow's, ( 2 )  Atqasuk hunters often harvest 
marine mammals with Barrow hunters, ~ n d  (3) much of the available literature 
discusses the two communities together. 

Response 21-68 

Under the OCSLA, as amended, the Secretary of the Tnterior shall select the 
time and location of leasing, to the maximum extent practical, so as to obtain 
a proper halance between the potrvtial for environmental damage, the potential 
for the disiovery of oil and gas, and the potential for adverse effect in the 
coastal zone. Tn making a decision concerninp the timing and location of any 
proposed offshore lease sale, the information obtained during the various 
steps in the leasing process, as outlined in Section I.A, up to the Proposed 
niotice of Sale, is evaluated by the Secretary. This information includes (1) 
the major issues; (2) proposed alternatives and mitigating measures; (3) 
the potential for petroleum discoveries; (4) potential economic, environmen- 
tal, and social consequences; and (5) subsequent exploration and development 
and production activities. 

If the Secretary decides to conduct a lease sale, there are several steps 
remaining in the leasing process that must be taken before the sale can be 
conducted; these steps are described in paragraphs I 1  through 13 of Section 
I.A. As noted in these paragraphs, the Secretary reaches the final decision 
regarding the proposed sale after considering other new pertinent information 
and the recommendations of the Covernor of the State of Alaska. 

Response 21-69 

These concerns are addressed in Section l.B.3.e. 

Response 21-70 

This concern is addressed in Seccion I.B.3.e. 

Response 21-71 

The Secretary of the Interior has the option of deferring from the Sale 97 
proposed area any or all of the deferral areas analyzed in the FEIS or areas 
proposed after consultation with the Governor of Alaska, pursuant to Section 
19 of the OCSLA. as amended. 

Response 21-72 

This concern is addressed in Response 7-13. 
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December 29, 1986 

Regional Di rec tor ,  Alaska OCS Region 
Minerals  Management Serv ice  
Attent ion:  Dick Roberts 
949 Eas t  36th Avenue, S u i t e  110 
Anchorage, AK 99508 

Re: Beaufort Sea S a k  97 EIS 

Gentlemen: 

The Resource Development Council a p p r e c i a t e s  t h e  
oppor tun i ty  t o  comment on t h e  Draf t  Environmental Impact 
Statement  f o r  t h e  Beaufort  Sea S a l e  97 scheduled t o  be 
held i n  January of 1988. 

The Resource Development Council f o r  Alaska, Inc. is a 
s t a t e w i d e  p r i v a t e  development o rgan iza t ion .  Its members 
come from a l l  economic sectors---business ,  l abor ,  l o c a l  
government, u n i v e r s i t i e s  and a  wide range of s t a t e w i d e  
assoc ia t ions .  RDC focuses on t h e  most s e r i o u s  economic 
cha l lenges  fac ing  Alaska. 

The Council s t r o n g l y  encourages t h e  Minerals  Management 
Serv ice  t o  proceed a s  scheduled w i t h  t h e  Beaufort Sea 
Sa le  97 i n  January 1988. We f i n d  no information o r  
a n a l y s i s  wi th in  t h e  DEIS t h a t  suppor t s  arguments i n  favor  
of delays,  a d d i t i o n a l  r e g u l a t i o n  of indus t ry  a c t i v i t y  o r  
acreage de le t ions .  In  f a c t ,  we f e e l  t h e  s t i p u l a t i o n s  and 
condi t ions  proposed i n  t h e  DEIS may be unreasonable i n  
l i g h t  of a v a i l a b l e  technology and ex tens ive  Beaufort Sea 
experience.  

The proposed s a l e  acreage inc ludes  some of t h e  most 
promising unleased o i l  and gas l ands  owned by t h e  f e d e r a l  
government. E a r l i e r  Beaufort  Sea l e a s e  s a l e s  a s  w e l l  a s  
t h e  s t a t e ' s  proposed Camden Bay l e a s e  s a l e  and A r c t i c  
National  W i l d l i f e  Refuge have a l l  generated s u b s t a n t i a l  
indus t ry  i n t e r e s t .  I f  t h e  United S t a t e s  in tends  t o  
support  a  heal thy,  growing petroleum indus t ry ,  i t  must 
c o n s i s t e n t l y  l e a s e  promising acreage such a s  Sa le  97. 

America's r e l i a n c e  on Alaska o i l  is  wel l  documented. 
What is no t  a s  wel l  known is t h a t  product ion from 
e x i s t i n g  Alaskan f i e l d s  w i l l  s t a r t  an unavoidable d e c l i n e  
i n  t h e  very near fu ture .  Unless we a l low new, promising 
acreage t o  be explored and p o t e n t i a l l y  produced, t h i s  
d e c l i n e  may never be reversed. Given t h e  long t ime  l a g s  
between l e a s e  s a l e s  and p o t e n t i a l  product ion i n  t h e  
A r c t i c ,  it is impera t ive  t h a t  t h e  U.S. maintain an 
aggress ive ,  c o n s i s t e n t  OCS l e a s e  schedule. 
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There w i l l  undoubtedly be oppos i t ion  t o  t h i s  l e a s e  sale--as  t h e r e  
has been t o  a l l  A r c t i c  o f f s h o r e  l e a s e  sa les .  We ask on ly  t h a t  t h e  
indus t ry ' s  sol id .snvironmenta1 performance be taken i n t o  account. 
Through demonstrated a p p l i c a t i o n s  of e x i s t i n g  technology, indus t ry  
has c o n s i s t e n t l y  denons t ra ted  i ts  a b i l i t y  t o  p r o t e c t  t h e  Beaufort 
Sea ecology. 

The Resource Development Council encourages t h e  Minerals Management 
Serv ice  t o  proceed a s  scheduled wi th  t h i s  l e a s e  s a l e .  A 
p r e d i c t a b l e  l e a s e  schedule is i n  t h e  b e s t  i n t e r e s t s  of t h e  na t ion  
and must be adhered t o  i f  our  economy is t o  advance. 

S incere ly ,  

Paula P. Easl  

cc: Governor Steve Cowper 
Bob Arnold, Department of Natural  Resources 
George Ahmaogak, North Slope Borough 
Jacob Adams, A r c t i c  Slope Regional Corporat ion 
William Hopkins, Alaska a i l  and Gas Assoc ia t ion  
Senator Jack Coghil l ,  Senate  Resources Committee 
Congressman Don Young, U. S. House of Represen ta t ives  
Senator  Frank Murkowski, U. S. Senate  
Senator  Ted Stevens,  U. S. Senate  



C. Public Hearing Comments and Responses 

public hearings on the Sal-e 97 DEIS were held in the following Alaskan commu- 
nities in December 1986: Anchorage on the 17th, Barrow on the 8th, Kaktovik 
on the Ilth, Nuiqsut on the llth, and Wainwright on the 9th. Because of the 
volume, transcripts of the oral testimonies are not reproduced in the EIS; 
instead, significant issues discussed by the speakers have been excerpted and 
presented in this section. (A copy of the transcript is available at the 
Alaska OCS Region Office, Public Information Library, in Anchorage.) At the 
hearings in the NSB communities of Barrow, Kaktovik, Nuiqsut, and Wainwright, 
MMS arranged for the services of a translator to translate testimony spoken in 
Inupiaq to English for the hearing record. Also, the testimony spoken in 
English was translated to Inupiaq for the benefit of the audience. 

Speakers and their excerpted testimony are listed in the order of their 
appearance. 

Anchorage Public Hearing 

Cindy Lowry, Alaska Field Representative for Greenpeace 
Ginny DeVries, Staff Representative for Alaska Wildlife Alliance 
Sue Libenson, Alaska Friends of the Earth 
Mike Matz, Associate Field Representative of the Sierra Club 
William W. Hopkins, Executive Director, Alaska Oil and Gas Association 
Bill Oppen, Director of Policy and Intergovernmental Relations, 
Government of Yukon 

Randy Stilley, Representing National Ocean Industries Association and 
Alaska Support Industry Alliance 

Rob Dragnich, Engineering Coordinator, Exxon Company, U.S.A. 
Barbara Johnson, National Audubon Society 
Dave Yesland, Manager, Regulatory Affairs, Shell. Western E&P Inc. 
Mike Abbott, Resource Development Council for Alaska 

Barrow Public Hearing 
(*Speaker Testified in Inupiaq--Translator, Mabel Panigeo) 

1. James Savok, Jr., NSB, Planning Department 
2. Charles D. N. Brower, NSB, Department of Wildlife Management 
3. Ron Nalikak, Administrative Director, AEWC 
4. Billy Adams, NSB, Department of Wildlife Management 
3. Tom Albert, NSB, Department of Wildlife Management 
6. Mike Philo, NSB, Department of Wildlife Management 
7. Flossie Hopson Anderson 
8. Geoff Carrol, NSB, Department of Wildlife Management 
9. *Joash Tuckle 
10. *Daniel Leavitt 
11. Arnold Brower, Jr., Chairman, AEWC 
12. Doris Maupin 



Kaktovik Public Hearing 
(*Speaker Testified in Inupiaq--Translator, Emily Wilson) 

1. James Savok, Jr., NSB, Planning Department 
2. Loren Ahlers, Mayor, Kaktovik 
3. Susie Akootchook 
4. *Jonas Ningeok 
5. Archie Brower 
6. *Herman Rexford 

Nuiqsut Public Hearing 
(*Speaker Testified in Inupiaq--Translator, Emily Wilson) 

1. James Savok, Jr., NSB, Planning Department 
2. Maggie Kowalski, Mayor, Nuiqsut 
3. Mark Ahmakak 
4. Billy Oyagak 
5. Nelson Ahvakana 
6. *Teresa Hopson 
7. *Patsy Tukle 

Wainwright Public Hearing 
(*Speaker Testified in Inu~iaq--Translator, Mabel Panigeo) 

1. Jacob Kagak, Mayor, Wainwright 
2. Alma Bodfish 
3. *David Panik 
4. Charlie Brower, NSB, Department of Wildlife Management 
5. James Savok, Jr., NSB, Planning Department 
6. *David Kagak 
7. Billy Patkotak 
8. Johnny Adams 
9. Lydia Agnasagga 
10. Roberta Smith, NSB, Planning Department 



Anchorage Public Hearing (December 17, 19E6)--Excerpts 

1. Cindy Lowry, Alaska Field Representative for Greenpeace. 

strated that Lechnologies exist for the safe development of potential 

gained from this lease sale simply do not warrant the risk of 
highly sensitive marine ecosystem. 

Furthermore, we request that stronger stipulations than those discussed in the 
Draft Environmental Impact Statement be imposed. At the very least, Sale 97 1.4 
stipulations sllould require the same level of protection as those listed in 
the Sale 87 Sotice of Sale. 

As stated above, we do not feel that the potential oil and gas reserves- 
speculated for this sale are worth the potential environmental risks. The 
Draft Environmental Impart Statement points out that the risk of developing 
this small, potential reserve would include a 65-percent chance that the area 
would be exposed to one or more spills over 100.000 barrels, which would 
oil-contaminate at least 90 kilometers of shoreline. In addition, there would 
be over [a) 99-percent chance of one or more spills over 1.000 barrels. The 
Draft Environmental Impact Statement estimates the probability of 24.4 of 
these spills averaging 7,700 barrels per spill. - 

The concept that the technology exists to deal with any 
myth. According to the Office cf Technology Assessment, it has not been 
demonstrated that industry will be able to use effectively the existing 
oil-spill equipment and strategies in hostile environments. Oil-spill-cleanup 
technology has heen developed for spills in nearshore 
It may not be suitable for use under the extreme conditions of the Arctic. 
Arctic oil-spill countermeasures will be complicated by extremely cold temper- 
atures, the preserlce of ice, long periods of darkness, intense storms, and 
lack of transportation and storage facilities. 

k'hat is known and what remains uncertain both point to an 
and possible annihilation of the subsjstence lives of the Inupiat. Their 
great understanding of man's relationship with nature is 
to global ecological survival that must not be snuffed out in the quest for 
minimal short-term benefits. 

The area at highest risk of being contacted by an 
associated with the proposal is this spring lead 
restricted and limited habitat. If an oil spill or noise and disturbances 
would aifect whales in the lead system, there are 
which whales could escape the inherent impacts. 

Point Berrow Deferral Area be removed from the proposed lease sale. 

Kaktovik be removed from the proposed lease sale. 

The next area is the Chukchi Sea. Virtually no information which is directly 
derived from studies in the Chukchi Sea Deferral Area is presented for discus- 
sion. Almost all of the brief aiscussion concerning this area is done by 
extrapolating information from areas in the Beaufort Sea which may or may not 
actually be similar environments. Given that the bowhead whale and other I A- 12 
undiscussed resources may be at risk which are not currently evaluated in the 
Draft Environmental lmpact Statement and that this area is predicted to 
contain minimal resources, only 30 million barrels, this area should be 
removed from the proposed lease sale. 

As stated above, the Draft Environmental Impact Statement is 
and uninformative in its description of environmental impacts 
found in the lense~sale area. The most glaring example of this is the omis- 
sion in the Draft Environmental Impact Statement of the biological opinion 
prepared by the National Marine Fisheries pursuant to Section 7 of the Endan- 
gered Species Act concerning the effects of OCS oil and gas leasing and 
exploration activities associated with the proposed sale. The question of 
whether or not the proposed lease sale would jeopardize the endangered bowhead 
whale is perhaps the most important issue of public interest from both a 
biological and cultural view point which needs to be addressed by the Draft 
Environmental Impact Statement. 

A previous biological opinion prepared for Sale 87, which involves the same A - 1 3  
area as Sale 97, stated that an oil spill during migration was likely to 
jeopardize the continued existence of bowhead whales. Consultation for the 
Sale 97 biological opinion began most recently on July 17, 1985, although 
AOAA received an opinion from the Alaska Regional Office of National Marine 
Fisheries Service as early as 2 years ago. It is totally unacceptable that 
the opinion "might" be available for the FEIS as stated in Appendix J. There 
is simply no reason why the public should be denied the opportunity to review 
this opinion within the Draft Environmental Impact Statement. 

We demand that the DO1 either extend the 
opinion is included for public review or 
the biological opinion is made public to 
not denied in evaluating the proposed sale. 



- 
Discussion of potential impacts to the populatiorls of bowhead, gray, and 
beluga whales within the Draft Environmental Impact Statement is extremely 
lacking, inconsistent, highly speculative, a ~ d  tends to discount negative 
impacts. Listings in the Draft Environmental Impact Statement with respect to 
cumul?tive impacts of OCS activities as minor or moderate regarding these 
whales is not acceptable, especially in the case of the endangered species. 
We will continue in our efforts to demand the protection of these endangered 
species and their habitat throughout their range, including proposecl OCS 
lease-sale areas. - 

Again, the miltima1 amount of oil resources that might be recovered from this 
lease-sale area simply do not warrant the risk of destroying this highly A - 1 5  
sensitive marine ecosystem. The technology for safe development end for spill 
containment and cleanup in the Arctic ar.d deep water just does not exist. 

be possible to monitor the effects of oil and gas development. 

1 
Adequate baseline studies should be complete before leasing so that it would A -  16 I 
2. Ginny DeVries, Staff Representative for the Alaska Wildlife Allia=ce. 

The DEIS does not contail1 a biological opinion prepared by the National ~ a r i n e  
Fisheries Service pursuant to Section 7 of the Endangered Species Act con- 
cerning the efftcts of OCS oil and gas leasing and exploration activities 
associated with the proposed sale. Without this information, there is no way 
to measure whether the endangered bowhead and gray whales would be jeop- 
ardized. The Department of the Interlor's failure to present this information 
deprives the public of their right to evaluate and comment on this environ- 
mentally critical issue. 

A biological opinion, presented for Sale 87 invclving the same area, found 
that the bowhead whale could be jeopardized by oil and gas exploration and 
development. KO biological opinion is available for the bowhead whale in the 
Draft Environmental Impact Statement. 1 
The DEIS lists the impacts of proposed development activities for the endan- 
gered gray whale as moderate. The definition of moderate for endangered or 
threatened species is when "a portion of a regional population declines in 
abundance and/or distribution in more than one breeding cycle, but recovery A -  18 
requires less than one generation." Since there is little specific informa- 
tion on other wildlife populations that would be affected such as polar bears. 
seals, and walrus, we feel the comment period needs to be extended until such 
information is provided. I 
3. Sue Libenson. Alaska Friends of the Earth. - 
We were quite disappointed to find as we reviewed the Draft Environmental 
Impact Statement that important, available information was not included in 
this public document. Foremost is the unexplained absence of the biological 
opinion required under Section 7 of the Endangered Species Act concerning the 
bowhead whale. 

llle bowhead whale is both a severely endangered species and central focus of 
the lnupiat culture. lmpacts whichsare likely to occur to this species as 
results of activities associated with this proposed sale are without question 
one of the most important issues to be considered when evaluating the advisa- 
hility of this saIe. Section 7 of the Endangered Species Act was designed to 
ensure that the public would be well informed on any activity which might 
affect endangered species. Although no explanation is given as to why the 
biological opinion is omitted from the DEIS, its omission deprives the public, 
especially those whose lives are closely tied to the existence of the bowhead 
whale, from being fully able to comment on the proposed sale. 

Knowing that consultdtion on this matter began as earl) as 2 years ago, that 
the Alaska Regional Office of the Natiotlal Marine Fisheries Service submitted 
an opinioc to Washington, D.C., and that a biological opinion was issued with 
due time for public comment for Sale 87, which involved the same waters as the 
proposed sale, we considcr this omission to be negligent. 

We demand that the comment period for the DEIS be extended until or reopened 
when the biological opinion is included for public review. It would be 
unacceptable to include the biological opinion in the Final Environmental 
Impact Statement as the public is being denied the right to comment on this 
important information at this earlier stage of the public process. - 

use the minimal amount of public land, and mitigate impacts to subsistence. 
- 

The potential, estimated recoverable reserves in the proposed sale area are 
estimated at only 650 million barrels of oil. With current rates of national 
consumption at about lb million barrels per day, if these reserves were 
actually present and produced, they would only account for about 40 days of 
oil. Yet, potential impacts associated with exploration and devglopment could 
wipe cut the livelihoods of the Inupiat people who depend on the resources of 
the Beaufort Sea. Endangering the livelihoods of thousand of Americans for 
the potential discovery of 40 days worth of oil is not in the national - 
interest. 

The DEIS finds that the minimal amount of public land possible is used since 
only small areas of the proposed sale area are ever expected to be developed. ]A-22 
This reasoning is misleading since any area proposed for sale will be poten- 
tially subject to impacts from exploratory activities so that the entire sale 
area is actually subject to impacts. 

Contrary to trying to mitigate impacts to subsistence, the department's 
proposed sale decreases mitigation requirements that have been included in 
past sales in the area. With no explanation, Stipulations and Information to A-23  
Lessees, which serve as binding and advisory efforts to mitigate impacts to 
biological resources, have either been eliminated or weakened from the 1 



proposed sale's lease agreement when compared to the dgreements developed for 
Sale 87. This is easily seen when you compare this sale agleement proposed in 
this Draft Enviro~rmental Impact Statenrnt with the past agreement developed 
for Sale 87. If the Oepartment were sincere in abiding t y  the spirit of 
Section 810, the proposed sale's requirements would, at a minimum, match 
requirements outlined in past sales. 

4. Mike Matz, Associate Field Representative of the Sierra Club. 
- 

The lack of important biological information is best exenlplified by the 
omission of a biological opinion on bowhead whales rendered by the Rational 
Marine Fisheries Service as required by the Endangered Species Act. It is 
totally unacceptable that an opinion of proLable impact to the bowhead whale 
population is not included in this document for public review. That the 
biological opinion "might" become available for the Final EIS in no way 
diminishes the inappropriateoess of the omission. This leads one to question 
whether tke Minerals Xanagement Service is trying to shield something signifi- 
cant from the public. Jt also opens the door to a legal challenge of the EIS. 

We recommend that the Minerals Management Service prepbre a suppleoellt to the 
EIS containing the biological opinion as required by law, extend the public 
comment period, and conduct additional public hearings after the supplemental 
becomes available for public review. 1 
Other discussion concerning possible impacts to biological 
lacks specificity in the Draft EIS. Instead, generalities extrapolated from 
other areas of the Outer Continental Shelf are reviewed. Aside from the 
endangered bowhead whale, this area is important to marine 
gray whale, beluga whale, ringed seal, bearded seal. walrus, polar bear, a 
variety of birds, and micro-organisms critical to the food chain for the 
larger species. Information specific to this offshore area on these species 
is cursory in most instances, and onltted entirely in other instances. Many 
questions are left unanswered. 

Despite these uncertainties and with little or no justification, the 
Management Servlce has relaxed several lease stipulations designed to mitigate 
adverse impacts. These stipulations have been changed from past lease offer- 
ings in this area. This leads to our second objection to Sale 97, the scant 
consideration given to Native peoples' subsistence lifestyles. 

Many oi these lease stipulations are designed to protect the marine biota from 
the adverse effects of oil exploraLion and development. It is a fact that 
these industrial activities impinge upon the ability of Natives to hunt for 
their subsistence needs. Relaxing the stipulations unnecessarily jeopardizes 
this way of life. I.!e therefore urge the MMS not to change, but to restore 
Stipulations 4, 5, and 6, and Information to Lessees 1 ,  7, and 7, to the same 
status as outlined in Lease Sale 8 7 .  - 
Furthermore, the three alternatives which contain 
Kaktovik, or Chukchi Sea deferrais are nothing more 
development of extremely marginal reserves, only 30 
the Chukchi Sea and Point Barrow areas, and 90 million barrels in the Kaktovik 
tract, would result in restriction and degradation of opportunities for 

subsistence hunters through contaminaticn, disturbance, or development in 
whale migratory paths or feeding areas. Because oi the deferral areas' 
proximity to traditional hunting areas, and their importance as habitat for 
subsistence resources, none of these three arcas should be included in Sale 97 
as part of any alternative. 1 
waters up to 20 meters deep. 

Bottom-founded mobile units can be used in depths of up to 30 meters, bl;t have 
not been used in the ice-choked Beaufort Sea in Alaska. Floating drillships 
can be used in lepths of up to only 300 meters. though this method has never 
been used in an) Alaska OCS area. Inherent risks of serious environmental 
damage are compounded when untried methods arc used for oil extracticn. 1 
5. William W. Hopkinb, Executive Director, Alaska Oil and Gas Association. 

- 
Tract-deferral Alternatives IV, V, and VI are not justifiec' by the MMS analy- 
sis in the DElS, which corlcludes that there is nc significant change in 
potential adverse impact by deferrals. Although resource estimates have been 
made in the DEIS, deferral areas could conLain significantly greater ysources 
than that. Only the drilling of exploratory wells will determine if oil is 
iaderd present. - 

without a blowout which resulted in a major oil spill. 

operations in the Beaufort Sea have resulted in no significant impacts. 

Further, industry has developed 
adeq~~ately to oii spills that 
ability has been the subject of 
of cleanup capability in broken ice. 

Not only is it extremely unlikely that an oil spill would occur 
expose whales to a significant amount of oil, the scientific 
available shows that the oil's effect on the bowhead whale 
overstated. 

Along with our written comments on the DEZS, we will be submitting 
record copies of two reports prepared by Doctors Geraci and D. J. St. 
These reports include review of data which show the potential effect of 
the bowhead whales. The scientific data available today, along with 



of f i e l d  exper ience ,  c l e a r l y  shbw t h a t  exp lo ra to ry  d r i l l i n g  i n  the  Feau fo r t  
Ses is n o t  a  t h r e a t  t o  t h e  bowhead whale spec i e s .  I;e t r u s t  t h a t  t h i s  i n f o r -  
mation and o t h e r  c u r r e n t  d a t a  w i l l  be t i loroughly considered i n  the  p repa ra t i on  
of the  b i o l o g i c a l  opinion on Sa l e  97. 1 
Fur the r ,  w~:li regard  t o  t h e  q u e s t i o c  of t he  e f f e c t s  of OCS exp lo ra to ry  
i t y  on s u b s i s t e n c e  hun t ing  of whales,  we would l i k e  t o  po in t  ou t  t h a t  i n  1986 
the v i l l a g e s  of Kaktovik and Nuiqsut were succes s fu l  i n  o b t a i i ~ i n g  fou r  wt,ales 
out  of t h e i r  t o t a l  l i m i t  of f i v e .  These k i l l s  were made du r ing  a  per iod when 
marine s e i smic  and exp lo ra to ry  d r i l l i n g  a c t i v i t i e s  were being c a r r i e d  
the immediate v i c i n i t y  of t he  huntir ,g a r e a ,  which was i n  t he  e i i s tern  p o r t i o n  
of the  proposed s a l e  a r e a .  The f a c t  t h a t  t he  subsis te l ice  hun t ,  se ismic  
ope ra t i ons ,  and d r i l l i n g  o p e r a t i o n s  dur ing t h i s  pa s t  season a l l  came t o  a  
succes s fu l  conc lus ion  s imul taneously  u f f e r s  evidence t h a t  exc lu s ion  of d r i l l -  
i ng  and se i smic  a c t i v i t y  i s  not necessary  t o  p r e se rve  subs i s t ence  a c t i v i t i e s .  

6. R i l l  Oppen, D i r ec to r  of  Po l i cy  I'lanning and In tergovernmenta l  Re l a t i ons ,  
Government of Yukon. 

We must a l s o  adv i se  t h a t  t he  Yukon Government does not accep t  t h a t  l ands  e a s t  
of t he  141st  mer id ian  be included wi th in  t h i s  s a l e .  While cons ide ra t i on  of 
t he  t r a~ i shounda ry  impacts is  a p p r o p r i a t e ,  the  d e s i g n a t i c ~  of l ands  f o r  l e a s e  
e a s t  of t h e  141st mer id ian  f o r  s a l e  i s  no t .  1 
As you a r c  aware, and a s  t h e  a u t t ~ o r s  of t h i s  assessment hare  c a r e f u l l y  pointed  
out on tlie i n s i d e  cover of t h i s  document, t he  o f f sho re  boundary between Canada 
and the  United S t a t e s  remains t he  s u b j e c t  of a  d i s p u t e .  The Canadian Govern- 
ment has ob j ec t ed  by way of  a  formal note  of p r o t e s t  t o  t he  L1.S. Government. 

While the  Yukon Government r e s p e c t s  t he  r i g h t  of t h e  U.S. Government t o  s t a t e  
and pursue i t s  c la im,  we do not  f e e l  t h a t  any l e a s e s  should be granted u n t i l  
such time a s  our two c o u n t r i e s  have resolved t h e i r  a i f f e r e r ~ c e s  on t he  boundary 
i s s u e .  J 
The a c t i o n s  taken t o  i nc lude  t he se  l ands  i n  t h e  l e a s e  s a l e  have e l i c i t e d  
s i y n i i i c a n t  controversy  i n  Canada a s  a  whole. Despi te  the  d i s c l a i n e r s  o f f e r e d  
by t he  au tho r s  of tlie r e p o r t ,  we f e e l  t h a t  t he  i nc lu s ion  of t h e  d i spu t ed  l ands  
may have i m p l i c a t i o n s  t h a t  extend beyond the  wa te r s  of the  Beaufor t  Sea. 

We s e e  no r e f e r ence  w i th in  t h i s  document t o  t he  impacts t he  Yukon c o a s t l i n e  
and Herschel I s l a n d  might f a c e  a s  a  r e s u l t  of an o i l  s p i l l  occu r r ing  on l e a s e s  
l oca t ed  on o r  a c r o s s  t he  border .  Such a  s p i l l  could  have long-term e f f e c t s  A - 3 7  
upon our c o a s t a l  environment and upon Canadian w i l d l i f e  h a b i t a t  impor tant  t o  
both c o u n t r i e s .  

western liorth%est T e r r i t o r i e s .  

1 
Kith r e spec t  t o  ca r ibou ,  we a r e  concerned wi th  t he  r e p o r t ' s  apparent  m i n i m i z a q  
t i o n  of p o t e n t i a l  i n p a c t s  and the  f a i l u r e  t o  cons ide r  t he  ex t ens ive  use  made 
of t h e  Porcupine ca r ibou  herd  by t h e  Kat ive  people of t h e  Yukon and the  11-38 
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Fur the r ,  adequate  a t t e n t i o n  has  not  been g l ~ e n  t o  t h e  r e l a t i o n s h i p  between the  
20-02 [lo-021 l ands  proposal  and the  e f f e c t  i t  could  have on t h e  onshore 
suppor t  f a c i j i t i e s  t h a t  may be r equ i r ed  f o r  t he  Sa l e  97 l ands .  I n  our 
upinion,  the longer-term cumulative e f f e c t s  on Forcupine car ibou h a b i t a t  must 
be reviewed i n  more d e t a i l .  

]A-39 
A s  you may be aware, our  two c o u n t r i e s  have i n i t i a l l e d  a  d r a f t  I n t e r n a t i o n a l  
Porcupine Caribou Herd Kanagement Agreement. Fe would s t rong ly  sugges t  t h a t  
t he  t e r n s  of t h i s  agreement and i t s  management imp l i ca t i ons  be considered i n  
t he  r e d r a f t  of t h i s  assessment .  

We have r e f e r r e d  t o  t he  subs i s t ence  u se  of t h e  Porcupine ca r ibou  herd by Yukon 
a b o r i g i n a l  people .  None of  t he  s p e c i e s  d i s cus sed  i n  t h i s  r e p o r t  c a r e  a  g r e a t  
d e a l  about t h e  boundar ies  man has  c r e a t e d .  A l l  of t he se  s p e c i e s ,  from beluga 
whales t o  waterfowl ,  a r e  shared by t he  people of Canada and the  United S t a t e s  A - 4 0  
and form an important p a r t  of t h e i r  c u l t u r e .  Many of t h e s e  s p e c i e s  a r e  
depended upon by a b o r i g i n a l  people  f o r  food. We do no t  f e e l  t h a t  t h e  proper  
a t t e n t i o n  has  been given t o  t he  i r ~ t e r n a t i o n a l  use  of t he se  r e sou rces  and the  
e f f e c t s  t h i s  proposal  may have on t h a t  use .  1 
With r e s p e c t  t o  t he  c o n s u l t a t i v e  p roces s  involved i n  t he  p r e p a r a t i o n  of t h i s  
assessment ,  we a r e  p l ea sed  t o  s e e  t h a t  i npu t  irom important groups  l i k e  t he  
I s a a c  Waltor~ League of America and Greenpeace has  been sought.  We a r e  d i s -  
t u rbed ,  however, t o  f i n d  no r e f e r ence  t o  c o n s u l t a t i o n  wi th  such groups  o r  
agenc i e s  a s  Canada's Departn~ent of F i s h e r i e s  and Oceans; o r  t h e  Department of 

Yukon o r  Northwest T e r r i t o r i e s .  

1 t h e  Environment; o r  Parks  Canada, which e s t a b l i s h e d  a  n a t i o n a l  pa rk  i n  t h e  
nor thwest  Yukon; o r  t h e  Canadian Wi ld l i f e  Service ;  o r  the  governments of t he  

1A-4 1 

We s i m i l a r l y  a r e  puzzled t o  f i n d  no referexrce t o  c o n s u l t a t i o n  w i th  t h e  people 
of Old Crow o r  wich t h e  Committee f o r  Or ig ina l  Peoples  En t i t l emen t ,  groups  
t h a t  depend t o  a  g r e a t  e x t e n t  upon the  r e sou rces  a f f e c t e d  by t h i s  proposal .  

The Government of t h e  Yukon a sks  t h a t  t he  agenc i e s ,  o rgan i za t i ons ,  and commit- 
t e e s  we have r e f e r r e d  t o  be formal ly  consu l t ed  p r i o r  t o  the  p r e p a r a t i o n  of t he  
F i n a l  EIS.  1 
F i n a l l y ,  we would r e s p e c t f u l l y  submit t h a t  t h e  F i n a l  E I S  f o r  S a l e  97 l ands  no t  
be prepared u n t i l  hea r ings  i n t o  t h e  10-02 l ands  proposal  have concluded and 
the  p o t e n t i a l  r e l a t i o n s h i p s  between t h e  two p roposa l s  have been c l a r i f i e d .  A - 4 2  
This  de l ay  w i l l  a l s o  a l l ow  t h e  t ime r equ i r ed  f o r  t h e  i n t e r n a t i o n a l  consu l t a -  
t i o n  we have spoken of t o  t ake  p l ace  and w i l l  a l l ow  Canadian i n t e r e s t s  t o  be 
more f u l l y  developed.  1 
7. Randy S t i l l e y ,  r e p r e s e n t i n g  Nat ional  Ocean I n d u s t r i e s  Assoc i a t i on  and 

Alaska Support I n d u s t r y  A l l i ance .  
- 

More than 32,000 w e l l s  have been d r i l l e d  i n  S t a t e  and Federa l  wa te r s  o f f  t he  
U.S. c o a s t  and t h e r e  has  been only  one s p i l l  i n  which s i g n i f i c a n t  amounts of 
o i l  reached sho re .  Every day, i n  f a c t ,  some 1.2 m i l l i o n  b a r r e l s  of o i l  and 
13.7 b i l l i o n  cub ic  f e e t  of n a t u r a l  ga s  a r e  being produced from o f f s h o r e  w e l l s  
i n  a n  environmenta l ly  s a f e  manner. Only a  t i n y  f r a c t i o n  of o i l  i n  t h e  world's 



oceans, about 5/100 of I percent of the total, is nttributed by the Miner~ls 
Management Service to offshore operations under Federal supervision, including 
drilling, production, pipelines, and trirnsportatiorl to shore. 

This iz a record of environmc~~tally clean, compatible operations which prompts 
us to quastion the proposed lease stipulation which would impose a seasonal 
drilling restriction to "protect endangered bowhead whales from the risk of 
oil spill!; during their sprine ar.C fall migrations." This stipulation would 
prohibit exploratory drilling, testing, and other downhole exploratory activi- 
ties. We question the ratioaalc for such a restrictive and costly stipulation 
and it's importa~~t to note our industry's e~vironmentally safe operating 
record on the OCS. - 

8. Rob Dragnich, Engirreerir~g Coordinator, Erxon Company, USA. 

Exxon strongly opposes Alternative 2 ,  delay the sale, and the three deferral 
options. These deferrals are not justified or. the basis of the MMS analysis, 
which indic:ttcs tliat there is a negligible difference in potential adverse 
impact between the prefel-red altrrnetive and the deferral alternatives. A - 4 4  
Furthermore, it it quite pussihle that the deferral areas could contain 
significant commercial reserves, particularly if they are developed in con- 
junction with adjdcent offshore or onshore deposits. 1 
First, the Y I S  schedules for exploration and development in this frontier 
area cor.tioue to be overly optimistic by at least 5 years with respect to 
platform installation and by at least 4 years with respect tu first pro- 
duction. This overly optimistic development schedule leads to at least two 
erroneous assumptiotls. First, it projects potential lnipacts sooner than they 
might actually occur. Second, the schedule appears to shorten the amount of 
time available for planning and assessment. i 
Those interested in this sale should recognize the amount of time available 
for planning and assessment. Those interested in this sale should recognize 
that exploration and development of oil and gas in the Diapir Field will take 
a very long time. While the time estimates of individual companies may 
differ, it is generally agreed that it will rake about 13 years from the time 
of the lease sale until first production. 

The elements which contribute to this long exploration-to-production timeframe 
include: The geological complexity of the area; the severity of the environ- 
mental conditions; and the sequential procedures for acquiring geophysical 
data, drilling, testing, and analyzing each well. 

The extrenlely high cost of development is perhaps the single most important 
factor in determining the schedule of activities. Because of this high cost, 
it will take considerable time to discover, delineate, and characterize 
reserves that are large enough to justify these enormous capital investments. 

Predrilling surveys and permit acquisitions will take at least a year, and the 
actual exploration phase could take from 3 years to more than 10 years in 
order to acquire the necessary data to make a field development investment 
decision, an investment which is likely to run into the billions of dollars. 

Once a decision has been made to develop, it is necessary to conduct scoping 
studies and conceptual engineering; to prepare detailed development plans. 
appropriate environmental reports, and an EIS; and, finally, obtain all neces- 
sary permits. This entire process normally take 3 to 4 years. 

Kajor commitments for the purchase of the equipnent for development normally 
are not made until all ncajcr permits are in hand. Construction of facilities, 
including the support and staging areas and the hydrocarbon transportation 
system, in addition to development drilling, will add ancther 6 years to the 
timetable. Thus, this high-level activity, which has the greatest potential 
for impact, would not occur until about 1995, nearly 7 years after the lease 
sale. 

Since this schedule is longer than that used for Alternative I 
ment, the highest poter~tial for impacts will arise later than described. 
foregoing timlng of activities provides ample opportunity for 
planning. 

are disproportionate to presumed benefits. 

The apparent rationale for imposing such a restriction is the concern about 
possible oil spills. Tlie public should be made aware that oil spills 
resulting from an exploratory-well-control problem are not likely 
As you probably know, a major oil spill has never occurred as a 
exploratory drilling in the U.S. OCS. 



9. Barbara Johnson, National Audubon Society. 10. Dave Yesland, Manager, Regulatory Affairs, Shell Western E & P, Inc 

sale jn tlr, Beaufort Sea at this time is not in the publjc interest. This is 

Sale just ? years ago have not yet been explored. 

In addition, it does not appear that the Federal Government received a 
return on the last lease sale conducted. In fact, I've got a copy of this 
Federal Offshore Statistics 1984 Report that just came out and it shows that 
of the three lease sales conducted in the Ecaufort Sea to date, the average 
bid per acre for the August 1984 sale dropped dramatically from the two 
earlier sales. 

By flooding the market with large offerings, the Federal Government is not 
getting a fair-market value for those tracts. It is irresponsible management 
of public OCS lands to conduct yet another saie in this area at a time when 
there is currently a world oil glut and when serious questions are being 
raised about the impacts of such a sale and what effects the sale could have 
on [the] Arctic marine environment and the Native subsistence lifestyles of 
the region. 

Act. 

1 
We're also disturbed to find that the DEIS does 
Opinion from the National Marine Fisheries Service with regard to effect of 
Sale 97 on bowhead whales, pursuant to Section 7 of the Endangered Species 

As you know, protection of critical habitat for the endangered bowhead whale 
is of particular concern in the Beaufort Sea. lhe 
whale species to Alaska subsistence users as well as national and interna- 
tional conservation interests is well documented. 

In fact, the overage bid per acre for the first two E~aufort Sea sales was 
$2,688 in comparison to the 1984 sale, which only brought an average bid per 
acre of $708, which is quite a difference. 

Much remains to be learned regarding offshore water and ice movements and 
effects of offshore oil and gas exploration and development on bowhead whales. 
Why is it, then, that th, best information on the effects on Sale 97 from a 
management agency with jurisdiction over bowhead whales is not included in the 
DEIS? How could the general public make a recommendation on a sale when such 
vital information is not available? - 

A - 5 0  

In addition to bowhead whales, there's limited information 
accurately measure impacts on marine birds and marine mammals including polar 
bears; walrus; spotted, ringed, and bearded seals; and gray and beluga whales. 
We also question the ability of the leaseholders to adequately 
living marine resources, given the harsh environment of the area and the fact 
that exploratory drilling technologies and procedures that have not been used 
previously in the Alaska Beaufort Sea are being proposed in deep-water 
packed-ice zones. 

I wish to comment on the success of coin~idental oil and gas exploratory 
operations and subsistence whale hunting in 1986. During September and 
October of 198b, both marine seismic ano exploratory drilli~~g activitie? from 
drillships were carried out successfully in the immediate vicinity of the 
whale hunting areas in the eastern portion of the proposed lease area. 1 
Gihii.e these activities were taking place, the hunters of Kaktovik and Nuiqsut 
were able to take and recover four bowhead whales, 80 percent of their quota. 
These results tend to support the thesis that exploratory oil and gas actiri- 
ties will not have a deleterious effect oil subsistence bunting of the bowhead 
whales. 

A factor that very likely had an effect in thr coincidental success of both 
activities was the 1986 oil/whalers working group, which was formed indepen- 
dent of any goverllmental involvement by the oil and gas operators and the 
Inupiat whalers. This group provided Llie preliminary comm~rrrication between 
the two interests which led to an operational program of ficld communications 
and coordination designed to avoid conflicts in the mutual use of the Beaufort 
Sea. This program also faciliteted emergency assistance to the whalers and on 
two occasions in 1986 assisted in life-threatening situations. I have submit- 
ted a copy of the cooperative programs for the Beaufort Sea Manual, which 
served as a guideline for the 1986 oillwhaler program, to the hearing officer 
with copies of my comments. - 
11. Mike Abbott, Resource Development Council for Alaska. 

We'd also like to state at this point that it is importa~ir that any 
in the Eeaufort Sea, any allowed activity, leasing, exploration, developnient, 
production, et cetera, needs to be regarded in the appropriate regulatory 
condition. Development under any circrrmstances could, perhaps, lead to no 
development at all and if it is, in fact, the policy of the Minerals Manage- 
ment Service to foster that development through a leasing plan, 
encourage you to make sure that the conditions, stipulations, and all other 
facets of your regulatory authority and that of the rest of the government is 
conditioned on the tact that you do, indeed, support that development and that 
you'll want to be reasonable in terms of your regulatory authority. 

We think that it's important to recognize that many of the regulations, 
stipulations, and conditions which we've all discussed in various forms could 
have significant cost impact in terms of the impact on development and the A - 5 5  
timelines for that development with relatively marginal gain in environmental 
quality, environmental protection, et cetera. I 
We'd like to point out that there has been significant activity all across 
Arctic Ocean, generally in terms of the Beaufort Sea as it stretches across 
Alaska and into Canada, in terms of OCS activity, drilling, and exploration of 
all types and potential production in the near future. 

We'd certainly like to see the Minerals Management Service examine the full 
range of environmental conditioning and environmental regulatory activity 
that's taking place across there and take advantage of the expertise and the 
experience that's been gained as those activities have taken place. 



Resoonse A-1 

Trithout examples, I.IMS is unal,le to make specific responses regarding alleged 
missions, marginal disrrlssicns, or gross discourting of the environmenta! 
Efects. The selertion of the biological. resources, social systems, and 
hysical .,egimes of the Reaufort Sea, northeastern Chul.chi Sea, and the 
idjacent coastal area of northern Ala~ka analyzed with regard to the effects 
~f proposed Sale 97 was based on major scoping issues, Table J.D.1; the 
>recess of determining the major issues is briefly described in Section 
'.A.5--Scoping. Furthermore, the Sale R7 FEIF analyzed the potential effects 
n the environment from pcssible petroleum-exploitation activities in a 
roposed lease area covering approximately 17.2 million acres. (The proposed 
ale 97 study area covers about 21.: millior acres.) Sale 87 was the third 
CS oil and gas lease sale in the Beaufort Sea Planning Area. The analyses in 
~ t h  the Sale 87 and Sale 97 EIS's ere based on available scientific and 
ociocultural jnformation as well as the hypothetical exploration and 
levelopment and production scenarios. These scenwios are based on (1) 
dstimated petroleum resources, (2) estimated levels of activities and 
schedules of events, and (3) assumed locations of petroleum-related 
facilities. Also, see Response 2-1. 

?he technolopies that have been and nav be used to exploit the petrolrr~m 
resources of the Sale 97 area are discussed in Section III.A.3. 

Response A-3 

This concern is addresse'd in Response 21-68. 

Response A-4 

This concern is addressed in Response 21-12. 

Response A-5 

This concern is addressed in Response 21-2. 

Response A-6 

Technology does exist for oil-spill response in the Beaufort Sea, but its 
effectiveness is limited. This point is discussed in Section IV.A.2. 

Response A-7 

This concern is addressed in Response 8-23. 

Response A-8 

This concern is addressed in Response 21-5. 

Response A-9 

Leads open and close, and new leads may form in areas far enough awav from an 
oil spill or noise disturbance to allow bowhends to pass undisturbed. Also, 
borrheads hnve heen observed hreakinp and respiring through ice (Krogman et 
al., l9R6), so if the ice is relativelv thin or weakened--a rvpical spring 
condition--howheads rollld avoid the affected nrea by migrating under the ice. 
Also, see Pesponbes 7-10 and 7-14. 

Response A-10 

This corrern is addressed in Response 1 1 - 1 .  

Response A-11 

This ccncern i n  addressed i? Pesponse 21-9. 

Response A-12 

These concerns are addressed in Responses 12-1 an? 21-11. 

Response A-13 

This concern is addressed in Resporse 7-13. 

Response A-14 

The MYS he< assessed as accurat~ly as possible the potc~tial effects of OCS 
oil and gas e~ploratfor and development on marine mammals and endangered 
species; this analysis has been based on currently accepted scientific 
literature. The FMS will rontinue to meet its obligations in regard to the 
protection of species under the Marine Mammal Protection Act and the 
Endangered Species Act of 1973, as amended. 

Information cited in the 9' EIS on the effects on beluga whales of oil spills, 
disturbance, and hab3tat alterations that may be associnted with the proposal 
(for example, see Geraci and St. Aubin, 1987, and Aubrey et al., 1984) 
indicates or at least strongly suppests that the effects of the proposal would 
be NEGLIGIRLF or no more than MINOR. The analysis of the effects of the 
proposal on heluga whales as well as pinnipeds and polar hears in Section 
IV.B.4 indicates that the overall effect on the beluga whale population 
occurring in the Sale 97 area is likelv to be MINOR. 

Also, see Response 21-23. 

Response A-15 

These concerns are addressed in Responses I?-!, 21-45, and 21-46. 

Response A-16 

MMS believes that its monitoring studies program will he adequate to monitor 
the potential effects of future petroleum development and production. 

Under some circumstances, whales may be prevented from moving through a lead 
system for a period of time. However, the spring lead system is very dynamic. 



Also, see Responses 6-2 and 6-3.  

Response .\-I 7 

This concern is add~rnsed in Response 7-13. 

Response A-18 

As noted in Section TV.R.4, adequate infnrrr~tion is available tn analyze the 
effect- of petroleum exploitation on polar bears, seals, and walruses. 

Response ,\-I 9 

This concern is addressed in R~cponse 7-13. 

Response 14-20 

This ccncern i s  addressed in Section T.R.3.e. 

Response A-21 

The~e concerns are addressed in Responses 21-1 and 21-68, 

(5) ITL No.2--Information OP Areas of Special Biological and Cultural 
Sensitivity, see Response 21-18; 

( 6 )  ITL No.7--Information on Endangered Whales, see Response 21-19. 

Response A-27 

This concern <s addressed in Response? 12-1, 2-1, and 8-23. 

Response A-28 

This concern is addressed in Responses 21-45 and 21-46. 

R e s p o n s e 3  

This concern is addressed in Responses 2-1 and 12-1. 

Respnnse A-30 

This concern is addressed in Response 10-1. 

Response P.-31 - 

Response A-23 

These concerns are addres~ed in Responses 8-23 and 71-12. 

Response A-24 

This concern is addressed in Respo~se 7-13. 

Response A-25 

This concern is addressed in Responses ?1-21 and 21-23. 

Response A-25 

The concerns regarding differences between specific mitigatinp measures for 
Sales 87 and 97 are addressed as follows: 

(1) Stipulation No.4--Seasonal Drilling Restriction, see Response 
21-13: 

(2) Stipulation No.5--Transporation of Hydrocarbons, see Response 
21-14; 

(3) Stipulation No. 6 (Sale 97 NOS)--Oil-Spill-Cleanup Capahility, see 
Response 21-15; 

(4) ITI. No.1--Information on Sird and Marine Mammal Protection, see 
Responses 21-16 and 21-12; 

The cowmenter's statistics for past spillape are consistent with those pre- 
sented in the FIS. Few spills occur, and few of those that do ocrur contact 
land. Most effects from petroleum operations are anticipated to orcur during 
production. No oil prnduction has yet occurred in the U.S. Beaufort Sea. 

Response A-32 

This concern is addressed in Response 10-27. 

Response A-33 

This concern is ~ddressed in Response 10-28. 

Response A-34 

The information in the two reports by Drs. J. R. Geraci and J. St. Aubin have 
been forwarded to h'MFS, the agency responsihle for preparing the biological 
opinjon on the bowhead whale species. 

Also, the text in Section IV.B.g.a(Z)(a) has been revised to include state- 
ments regarding (1) the cooperative programs between the oil industry and the 
AEWC, NSR, and Kaktovik and Nuiqsut whaling captains and (2) the results ef 
the 1386 fall bowhead whale hunt in the eastern Beaufort Sea. 

Response A-35 

The text in Section IV.B.g.a(P)(a) has been revised to address this concern. 

Response A-36 

Section I.R. has been amended to include a discussion of the jurisdictional 
controversy between the United States and Canada. 



Pesponse A-37 

The oil-spill-risk analysis does consider the possihflity of oil contacting 
the Canadian shoreline, inclrlding the UacKenzie River Delta (see Fig. IV-1). 
taking into account spill risk from both O.S. and Canadiar oil development. 
However, the analysis indicates that neither the proposal nor the cunulative 
case (including offshore Canadian developnent) pose significant likelihood of 
contact to Caradinn shoreline (Sec. TV.A.2.h). 

Although no specific analysis  ha^ been done for areas ir Canada, effects for 
many of the Alaskan hint* ~hould be directlv trarslatable to Canadian organ- 
isms if, for example, thev were contacted by an oil spill. Political bcund- 
aries do not roincide with the boundaries of animal and plant populations, and 
a number of species considered in che 415 are international in the sense that 
their migratinns do nor stop at the U.S.-Canadjan border. Iss~les and species 
(marine mammals and fishes) of mutual concern have been identified by U.S. and 
Canadian srientists (workshop at Rarff, Alberta, in Dec. 1986), with plans to 
continue to explorc and investixnte these issues. 

Effects on international wildlife populatiors ~ u c h  as snow geese and carihou 
shared by Canada and the V.S. are discussed in the cumulative-effects sections 
in Section IV.P.3.h(l) for marine and coastal birds and Section TV.B.6.b for 
carihorl. 

The continued presence and increased abundance of Central Arctir herd caribou 
in association with oil development on thip herd's summer range and calving 
range sugzest that other caribou herds such as the Porcupine caribou herd w!ll 
not be seriously affected by oil development on the Arctic coastal plain. 
Effects on carihort distrihrrtion in the Prrndhoe Bay area and distrlrbance- 
harrassment of carihou by motor-vehicle traffic could he greztly reduced on 
the AhTiR h y  erforceme~t of seasonal restrictions on industrial activities 
during the calving season; Congress must enact le?,islation to authorize an oil 
and gas leasing program for ANL'R. The RJS is legally mandated to protect the 
Porcupine rzribou herd and other species populations such as snow geese. The 
U.S. and Canada initialed a draft agreement on the conservation of the 
Porcupine carihou berd in December 1986; Section IV.B.6.b.(5). This agreement 
would assist in cooperative conservation of the herd. 

Response A-39 

The cumulative-effects section on caribou, Section IV.B.6.b, has been expanded 
to include a more detailed and thorough analysis of various projects and 
potential effects to whirh the caribou herds could be exposed on the Arctic 
coastal plain. 

Response A-40 

We agree that the subsistence resources in the Sale 97 area are of concern in 
the Canadian Beaufort area as well. However, in the subsistence analysis, 
many of the subsistence-harvest effects--noise, disturbance, ronstruction 
activities, and location of facilities--would he too distant from subsistence 
harvests in the Canadian Beaufort to affect their subsistence harvests. An 

oil spill is the only causal agent that could result in some effect, and this 
subject has heen addresqed (see Sec. JV.R.9.a[31/e]). It should also be noted 
that marine mamals also migrate through the Bering and Chukchi Seas. No less 
rttention was given to the Canadian Beaufort char to Alaskan areas outside of 
Sale 97 area. It is a matter of being too distact from the affected area or 
the effects not heing large enough to affect the populations of the subsist- 
ence resources. 

Response A-41 

A'lthough the Alaska OCS Region did not consult with agencies cf the Canadian 
Federal and Yukon Territorial Governments during scoping, FMS staff members 
are in contact with Canadian researchers studvinp the potential effects of 
petroleum exploitation in the Arctic regions of North America. These contacts 
are noted in Response A-56 and help provide FMS with the information necessary 
to analyze the potential effects of Sale 97 along the North Slope of Alaska 
ard in the Alaskan Beaufort Sea as well as in the Canadian Beaufort Sea and 
the adjacent cozstal areas. 

The Alaska OCS Reg'or is not aware of any comments from Canada in repponse to 
publishinp tbr Call for Information and Nominations and Notice of Intent to 
Prepare ar Environmental Impact Statement in the Federal Re ister on September 
24, 1984 (49 FR 37532), which invited comments onareasof fnterest or special 
concern in the proposed lease-sale area; see Sertion I.A.3. 

Response A-42 

As noted in Table IV-A-7 and Appendix B of the Sale 97 FFIS, petroleum 
exploration and development and production in ANWR is one of many ongoing and 
future proiects considered in the analyses of the rumulative effects of 
mineral-resource exploitation on the biological resources, social systems, and 
physical regimes of the Beaufort and Chukchi Seas and adjacert coastal areas. 

Future actions regarding Sale 97 and the Section 1002 lands are dependent, in 
part, upon the legal mandates of two statutes; the Outer Continental Shelf 
Lands Act (OCSLA) of 1953, as amended, for Sale 97 ard the Alaska National 
Interest Lands Conservation Act (ANILCA) for the 1002 lands. The OCSLA 
char~es the Secretary of the Inferior with (1) administering the minerals 
exploration an( development and production on the U.S. OCS and ( 2 )  preparing 
and maintaining a 5-year OCS oil and gas leasing program. Sale 97 is one of 
16 sales scheduled for offshore Alaska under the current 5-year OCS oil and 
gas lease schedule for the period August 1982 through June 1987. The Sale 97 
FEIS is presently scheduled to be published in Jure 1987. 

Section 1002 of ANILCA requjres the Secretary of the Interior to (1) conduct a 
comprehensive, continuing baseline study of the fish and wildlife resources of 
the Arctic Refuge 1002 area (Arctic National Wildlife Coastal Plain); (2) 
develop guidelines for, initiate, and monitor an oil and gas exploration 
program; and (3) prepare a "Report to Congress" that describes the fish and 
wildlife resources of the 1002 area, identifies and estimates the volune and 
areal extent of potential hydrocarbon resources, assesses the potential 
effects of development, disrusses transportation of oil and gas, discusses the 
national need for domestic sources of oil and gas, and recommends whether 
further exploration and development and production of oil and gas should be 



allowed. The "Report to Congress" was suhmitted in Aprjl 1987. The Congress 
must enact legislation to authorize an oil and gas leasing propram for the 
Sale LO02 area. 

Response A-43 

This concern is addressed in Response 10--1. 

Response A-44 

This concern is addressed in Responses 2-1 and 12-1. 

Response A-45 

This concern is addressed in Response 10-8. 

Response A-46 

Stipulations ere proposed to reduce or eliminate potential atverse effects 
associated with development and thus provide specific protection to meet 
important biological, cultural, and environmental concerns. Many provide 
flexibility on a case-by-case basis through the authority of the RSFO to 
invoke such measures as necessary to protect the environment or ensure human 
safety. Stipulations are also subjected to detailed analysis and review under 
the NEPA process as necessary to promote a balance between safe and orderly 
development of oil and Eas resources and protection of the environme~t a.; 
required in the OCS Lands Art. 

Response A-47 

This concern Is addressed in Response 10-1. 

Response A-48 

This concern is addressed in Response 21-68. 

Response A-49 

The MMS has predicted that 39 exploration and delineation wells would be 
drilled to explore for petroleum resources i~ the Sale 87 leased areas from 
1986 through 1993. Leases resulting from Sale 87 have an initial term of 
10 years; the sale date was in August 1984, and 227 leases issues were issued. 
The first exploration well in a Sale 87 leased block was drilled during August 
and September of 1985; to date, only 4 wells have been drilled in Sale 87 
leased blocks. Thus, it is not anticipated that a majority of the well 
drilling associated with the exploration phase would he completed by the time 
of the Sale 97 sale date. 

Response A-50 

The primary reasons for the drop in the average bid per acre in the 1984 
Beaufort Sea sale (Sale 87) were the locations of the leases (farther from 
Prudhoe Bay and farther from shore) and louer price forecasts. To ensure that 
accepted bids adequately reflect fair-market value. EHS assesses the adequacy 

of the hids, and the Department of .Jl~stice may review them for compliance with 
antitrust laws; the fair-market value i q  determined frr each sale. MMS is 
required by law to get the fair-narket value for the leases. 

Response A-51 

This concern is addressed in Responce 7-11. 

Response A-52 

This concern is addressed in Resnonses ?I-?], 21-23, 71-45, and 21-46. 

Response A-53 

text in Section IV.H.S(.a(2)(a) has been relrisrd to address this comment. 

Response A-54 

The b?NS is charged with the responsih:'lity for ersuring that the developmect 
of the offshore energy resources is conducted in a safe and orderlv Tanner to 
prevent or minimize occurrences that may cause dam~pe to the environment; 
thus, the nzencv does not support development 2:. 

The MMS endeavors to ensue the reas~nableness cf jts regulations, orders, and 
lease stipulations thrnrlph a review and comment process. When new or revised 
regulations and orders are proposed, they are published in the Federal 
Pegister, and the public has the opportunity to comment on ther before thev 
hecome final. Lease stipulation.: also are suhj~ct to the review and comment 
process. Proposed lease stipulations for an OCS oil ard gas lease sale are 
published in the FEIS and then in the PNOS for that sale. The public 
therefore ha= several opportunitie.; to comment on the stiprllations before thev 
ale adopted or rejected. 

Response A-55 

The WE(S recognizes that the laws, regulations, orders, and stipulations will 
affect the economics and scheduling of petroleum-exploitation acti-rities. 
However, the operating costs of the petroleum companies is proprietary infor- 
mation; thus, the expenses associated with operating within the regulatory 
framework of the Beaufort Sea may not be available to the public. 

MMS periodically reviews its regulations, orders, and stipulations and revises 
those that need to be updated because of advances in technologies or avail- 
ability of significant new infomation; some of these revisions may reduce 
operating costs. 

Response A-56 

MMS is very much aware of the activities that are taking place across the 
Arctic. Among the indications of this awareness that are noted in the EIS are 
(1) references to articles written by foreign, especially Canadian, authors 
and (2) studies where KMS-funded research contractors have cooperated or 
coordinated their research efforts with Canadian investigators (App. D, 
Research Units [RU] 205, 606, 632. and 633). Canadian researchers have 



attended WS-sponsorr? synthesi? and information-transfcr meetinps and 
workshops; and MMS staff members rr~alarl., attend confer~vces on the  physical 
and hioloRical resources, social systems, environmental condjtions, and 
technologies of the Arctic. 



Barrow Public Hearing (December 8, 1986)--Excerpts 

1. James Savok, Jr., KSB, Planning Department. 

Barrow and Kaktovik Deferral. 

Any industrial activity within t h e  Marrow Deferral Area during the bowhead 
whale spring migration will most certainly drastically affect the timing and 
space utilization of this normal n~igratory path by the bowhead whale. This 
would very probably adversely affect the overall population of the bowllead 
whales and would certaiuly result in a reductior~ of the availability of those 8-2 
animals to allow for a subsistence harvest adequate to meet the needs of the 
community. Moreover, an oil spill occurrence in this area during the sprin& 
migration or just prior to commencement of the spring migration would have a 
catastrophic effect on the survivability of the bowhead whales. 1 
The Kaktovik Deferral Area is an area used by the bowhead whales during their 
annual fall migration. The North Slope Borough and the Inupiat subsistence 
whalers have always known these waters to contain nutritionally rich biotic 
habitat of the bowhead whale. For this reason, it is felt that the more 
intense studies ore required to identify and document the feeding habits of 
the bowhead whales in the eastern Beaufort Sea which would be crucial for 
protection against contamination by industrial activity. Studies to docueent B - 3  
the impacts of industrial noise upon the bowhead whale are scarce ana more 
data is needed to facilitate reasoned decisions regarding the bowhead whale 
and industrial activities. Thus, the Borough recommends that the Kaktovik 
area be deferred for a period to allow for the completion of studies to 
develop a sound database. 

research. 

1 
The Inupiat communities and the subsistence whalers have always recognized the 
acoustic sensitivity of the bowhead whale. The subsistence whalers have 
always used a commorlsense mitigative approach regarding noise to obtain 
successful harvests. The Borough feels therefore that the Federal Government 
must recognize the sensitivity of both the Barrow Deferral Area and the 8 - 4  
Kaktovik Deferral Area by deferring any leasing activities in the Barrow 
Deferral Area for a period not less than 5 years and preferably for whatever 
period is required to complete needed research and deferring leasing activity 
in the Kaktovik Deferral Area for a period sufficient to complete current 

dynamics be conducted prior to any activity taking place. 

I 
The Korth Slope Borough has no objection to the 
However, the Borough recommends that studies be made in this area regarding 
the biological content and the resources dependent upon the biota. The 
Borough is concerned that this area lacks a database which is needed to make 
reasoned decisions, in particular with regards to 
and their habitat. The Borough also realizes that the main pack ice movements 
within the proposed lease area will pose new problems for industrial explora- 
tion and development. Therefore, it is recommended that studies of sea ice 

2. Charles D. N. Brouer, NSB, Department of Wildlife Management. 

In [my] mind, the Uraft EIS does not adequately address or explain the possi- 
ble effects thls lease sale may have on our subsistence resources and the way 
of our iife. Rather, these issues are avoided in almost all of the alterna- 
tives with n statement that the impacts or effects will be minimal. I don't 8 -  6 
think that is enough. What I would consider to be more acceptable is an 
explanation of what [effect] an oil spill, for example, would have on our 
marine wildlife and the animals that depend upon the marine environment for 
survival and how our subsistence huntlng would be affected. 1 
Furthermore, 1 would see more problems arising and our hunting activities 
iurther restricted m developing any oil fields that might be discovered. For 
example, if a pipeline was to be built to carry the oil fron~ the offshore 
drea, it would certainly restrict the movement of fish and other marine 8 - 7  
wildlife. And if a pipeline is then to be built to transport the oil from 
Barrow to link up with the Trans-Alaska Pipeline, it would hamper the movement 
of caribou and other such wildlife. 

line corridor. 

1 
These pipelines would also cause additional restrictions on our hunting 1 activities, I would imagine that, like, at Prudhoe Bay. We would either need 8 - 8  
special permits or even be restricted from traveling anywhere near any pipe 

3. Ron Nalikak, Administrative Director. AEWC. 

Some of the other concerns are as follows. On the eastern portion of the 
lease sale area, such as in the Kaktovik and the Nuiqsut areas and in the 
Barrow area to the west, all sites of activities would cease until such a time B-Q 
that the village quota or crucial. needs have been met during the annual fall 
whaling. 1 
Another concern of the Alaska Eskimo Whaling Commission and the whaling 
communities is the effect of noise due to offshore drilling and seismic 
activities. We feel that associated noise have lessened the fields used by B-10 
the bowheads. No feeding grounds by Barrow, Kaktovik, and the Canadian 
border. 1 
The Alaska Eskimo Whaling Comission is also concerned that all industrial 
noise associated with offshore activities such as exploratory drilling, 
seismic, may interfere with the subsistence whaling activities during the B-l  l 
spring and fall for the villages of Barrow and Wainwright and fall whaling for 
the villages of Nuiqsut and Kaktovik. 1 
Finally, the Alaska Eskimo Whaling Commission recommends to the Minerals 
Management Service that Stipulation # 4  be strengthened and should also include 
that it should be in effect when the coastal villages are involved in the 8-12 
subsistence hunt of the bowhead whale, [and] that Stipulation #4  should also 
be expanded to protect the whales and also whaling during the construction 
phase of islands or subsea pipelines. 1 



4. Billy Adams, KSR, nepartment of Wildlife Management. And if you just turn a ccuple more pages on that same table and go to the 
subsistence harvest patterns section, two pages later, again, it seems to say 

The latest information shows 87 percent of the dens out on the that impacts will be moderate all the way across the Alternatives. And, 
bears that den ouL there will not tolerate ncise disturbance. again, I don't understand that. If there is industrial activity in the Barrow 
depend on their dens for safety and the cubs will not be able to area during the time when the whales migrate and people are hunting, I mean, 
the Arctic climate if [when] the cubs are born. That is, if they are born. that's got to have some kind of effect, and in the Kaktovik area also. B - 1 8  

ingest oil also have kidney failure. This means death. 8- 1 4  

spill and by that way they can ingest oil. That will ~11so mean death. 

We need more studies on polar bears and more studies of many other life fcrms 
up there as to what would happen to our polar bears' food and our Native food. B- 
The Beaufort Sea is our farm. 1 
5. Tom Albert, NSB, Department 01 Vildlife Xanngement. 

I agree. . .that both the li;~rrow Deferral and the Kaktovik Deferral be com- 
bined into some sort of an alternative. 1 
It seems unfortunate that the 
that as a deferral because I 
with regard to the bowhead--I 
I'm sure. 

- 
As I said, I would call your attention to Table 11-C-1, which is a nice 
summary, and under it. [the] endangered and threatened species treatment, 
where it considers what happens in the Alternatives. It lists, as near as I 
can make out, the overall effect oi the sale, for instance, on bowheads being 
minor in each one of the Alternatives and I guess maybe we can't ask any 
questions now, but I don't understand how that can be, how under all these 
Alternatives the effect can be minor. 

So, those two areas are the areas where you're going to impact subsistence 
activities the most and if you remove them from the system, it's got to do 
some good. So, mayhe I'm confusing you, but I think that if you look across 
there you'll see that the impact on subsistence is moderate in each one of 
these Alternatives and I don't understand that. 

MblS, hopefully, is going to do a study within this next 
of cil sticking to a bowhead's skin, that is, freshly 
look forward to that study, if it's done well, to put 
rest, hopefully. 

Just one more comment and that is in support of something that some 
people have already mentioned, and that is that in the Kaktovik Deferral Area 
where the animals are known to do a lot of feeding, the Borough, as you may 
remember, I think it was the last Beaufort Lease Sale, objected very strongly 
to leasirig that area and I believe in response to the Borough's concerns a 
2-year study on the importance of that area from a feeding point of view was 
begun. That 2-year study just concluded the field season, and as far as we 
know the results won't be available until maybe March, April, something on 
that order. 

If a study is a progress, short as it is, then you should wait until you get 
the results on it. 

So, it seems LCJ me that, number one, one good field season, which is all that 
was gotten, is probably not enough to determine how important the area is, and 
that's w h a ~  we asked tor in the beginning. And in any event, that area 
shouldn't be leased until the existing studies, the existing 2-year study, is 
evaluated, and if someone could show that that area is not critical to the 
bowhead as far as the feeding area, then a lot of our comments, maybe, would 
evaporate. 

8 - 2 0  

It seems to me that if there's ever a place in the whole system that we know 
about bowheads, that if you begin industrial development in the so-called 
Barrow Deferral Area and you feel that is going to have essentially no impact 
on the animals, then I don't think things were being added up properly because 
when the animals are in the ice there in the spring, I think that they would 
certainly be subject to more than a minor disturbance. 

What this may be saying to me is that the preparers feel that the Barrow and 
Kaktovik Deferrals are really not worth anything as far as the bowhead. I 
don't know what other explanation it could be. So, I think that is wrong. 

The feeding area over there in Barter Island and the Canadian border, if 
that's become industrialized, I think that that too is going to have more than 
a minor impact on these animals. - 

I think it's inappropriate to lease that area until studies are done to 

8- 1 7  evaluate it in response to the concerns that I think we raised in 1984 and 
that's all I have. Thank you. 

6. Mike Philo, NSB, Department of Wildlife Management. 

The first thing I want to say is that I fully agree with the comments that Tom 
Albert just made about the lack of change in created effects across that 
table. You can see those even more clearly in Table S-1, if you look at items 
1 through 9, I believe, which concern animal and plant species plus subsistence 8 - 2  
harvest. I think you'll find that in only two instances does the effect 
decrease at all from the proposal to the alternative. There actually is no 
change. 1 



On pages 1V-B-53, paragraph 2, and again on page IV-B-56, paragraph 2 ,  the 
concept of habituation is mentioned and it states that whales are likely to 
habituate and perhaps already have, to some extent, to acoustic disturbances. 
Yet, in neither of those locations is there any hard evidence cited to show 
that. I don't think there is. I think that there has been speculation in the 
past that there has been habituation, but I don't think it has been shown. I 
The problem I have with these, there's a lot of research being done now on 
acoustic effects and that's good. The problem is, it's difficult to get data 
just by the nature of the problem and it's even harder to use that data to 
make predictions about bowhead whale migration or efiects on feeding or mating 
behaviors. 

It also states on page IV-B-53, paragraph 2 ,  that seismic noise, especially 
the high resolution seismic surveys, probably have little or no effect. 
Pipeline installation is mentioned on IV-B-50, paragraph 3, and vessel 
activity is mentioned on page IV-B-52, paragraph 2. 

What I'm getting at is that it needs to be made crystal clear to the people 
who will be reading the Final EIS which statements are based on solid evidence 
and which are more speculative. 1 

8  - 2  2  

The second general comment, then, has to do with another case where 
potential effects of exploration are underestimated. 

I was surprised to read on page IV-B-54, paragraph 3, which is like a suumary, 
that as a result of an oil spill a few mammals might be affected. 

I was likewise surprised to see that the potential effect was listed as minor. I 

If calves are killed in an oil spill or if pregnant 
abort or if the reproductive capability of individuals 
future because of an oil spill, this would, in fact, 
generations to recover and that fits better under the definition of major. 

What I would suggest is that, according to the definitions in Table S-2,  that 
the potential effect on bowhead whales is not minor, but major, because if 
there is an oil spill, whether it be into a lead or from the ice as it melts 
and goes into a lead, not just a few bowhead whales but potentially the 
majority, if not the whole population, could be exposed to that oil spill. 

I'd like to refer you to the worst case analysis, which is on pages IV-I, 
through 3, and the comment I have to make about that is that it is likewise 
underestimated. The worst case effect there is listed as moderate and based 
on comments I just made, I believe it should be major. 7 8 - 2 4  

B-23  

And I think that the description in the worst case analysis is far too 
conservative and needs to be reconsidered. 1 

perceived concerns over the ingestion of contaminated whales. 

Whether any whales are obviously atfected by a spill or not, I would fully 
expect that in such a case the International Whaling Commission would finance 
[finish] a subsistence harvest until a11 analysis of the effects on the popula- 
tion could be made. If that happens, I'm sure that would preclude the sub- B - 2 6  
sistence harvest, prevent a subsistence harvest for a number of years. And, 
~ncidentally, that would be under the definition cf major effect. ! 
I think that the Barrow Deferral Area should, in fact, be deferred 
number one, because of the lack of information regarding the facts of explora- 
tion on bowhead whales and other species as well, even though I didn't 
it; and, number two, because of the potentially decimating effects a spill 
could have on the bowhead whale population and the subsistence harvest. 

7. Flossie Hnpson Anderson. 

Although 1 have nut read the EIS page by page or word for word, I am aware 
that the lease sale covers the entire coastal area from the border to Point 8 - 2 8  
Hope. 1 
I would like to make a few observations and recommendations about this lease 
sale. It seems pretty premature to me at this time to decide to have a lease 
sale, to have an extensive offsliore lease sale in this whole area because of 8 - 2 9  
the predestined offshore development in the ANWR region, the Arctic National 
Wildlife Refuge, which is being considered by Congress to be opened up for 
future development. 

coast 1 ine . 

I 
Back in the 701s, there was a concern about development in certain areas. The 
concern was that there would be similar Frudhoe Bay units all across the slope 8 - 3 0  
and this is what this sale will do, develop Prudhoe Bay units all across the 1 
Doing research on noise disturbance will not solve the problem,.or setting up 
instrumentation stations will not solve the problem. Those are only research. 
Seasonal restrictions must be in place. The Inupiat people should not be 
forced to compromise what is there. For over 10 years now, Inupiat people 
have been telling you not to have a lease sale, here and there offshore, 
because--but are they ever heeded in what they say? 1 
With development all over the coastline, that will be no longer true. Undis- 
turbed areas are very significant, especially those areas with major rivers 
and estuaries that provide the habitat for our resources. 1 

We have been telling you the same information for years now, but they're never 
included in your EIS. Inupiat people will continue to use subsistence 
resources such as bowhead whales, seals, belugas, seabirds, polar bears, 
caribou, ~ n d  fish, as long as we are here. For thousands of years now, 
Inupiat people survived on these resources. 

Does industry have the capability to clean up a major oil spill or blowout? 
Can you envision what a major blowout will do to the habitat and its 8 - 3 2  
resources? I 

8 - 3 1  



It j u s t  s o  .happens t h a t  a  major blowout ba s  no t  occurred i n  Prudlioe Bay t o  s e c  
i f  t he  c a p a b i l i t y  e x i s t s .  3 8-33 
S p e c i f i c  a r e a s  t h a t  l i e  i n  proximity  t o  e s t a b l i s h e d  v i l l a g e s  l i k e  Barrow, 
Kaktovik, Nuiqsut,  Wainwright,  and Point  Hope need p r o t e c t i v e  measures t o  keep 8-34 
t h e  are.-s undis turbed.  1 
Major a r e a s  f o r  whal ing must be d e l e t e d  t o  s ave  t h e  s p e c i e s  and t o  s ave  t h e  
I n u p i a t  way of l i f e .  The a r e a ,  e s p e c i a l l y  around Kaktovik, which is used f o r  
f eed ing  grounds, must be d e l e t e d .  The migra tory  p a t t e r n s  and t h e  r o u t e s  of 8-35 
t h e  bowhead whales i s  ve ry  s e n s i t i v e .  These a r e a s  must r ece ive  t h e  h i g h e s t  
p r i o r i t y  f o r  d e l e t i o n .  1 
I t  seems t o  me the  s a l e ,  i f  uncl~anged, is  des t i ned  t o  d e s t r o y  t he  I n u p i a t  way 
of l i f e  by endanger ing t h e  marine mammals' c y c l e  and h a b i t a t .  Mi t i ga t i ng  
measures must be i n  p l a c e  be fo re  any d e v e l o p d n t  occurs .  Simply a c t i v a t i n g  8-36 
r e sea rch  programs w i l l  n o t  s o l v e  t he  problem. The problem is  t h e  u s e r  w i l l  be 
r e s t r i c t e d  t o  i t s  r e sou rces  i f  t h e r e  eve r  was a  major s p i l l  o r  blowup. 1 
8. Geoff C a r r o l ,  NSE, Department of W i l d l i f e  Management. 

I n  t h e  E1S one of t he  r ea sons  g iven f o r  t h e  Barrow D e f e r r a l  on page 226 i s  
t h a t  i n  t h e  f a l l  bowheads f eed  i n  t h e  a r e a  e a s t  of Po in t  Barrow. I ' d  l i k e  t o  
add t o  t h a t ,  t h a t  t he  Point  Barrow a r e a  i s  a l s o  p e r i o d i c a l l y  an  impor tant  
f eed ing  a r e a  i n  t h e  s p r i n g .  1 
I n  the  s p r i n g  of 1985, each  of t h e  t h r e e  whales t h a t  were ha rves t ed  du r ing  t h e  
s p r i n g  hunt had over  f i v e  l i t e r s  of food i n  t h e i r  stomachs. This  food was 
mostly (1M)ISCERNIBLE). The f eed ing  behavior  was observed by ice-based 
obse rve r s ,  be ing a  ha l f  k i l ome te r  southwest from Point  Barrow from May 26th  t o  
t h e  6 th  of June,  1985. 

The f eed ing  was spread over  a  cons ide rab l e  t ime and d i s t a n c e .  Stomach con- 
t e n t s  were c o l l e c t e d  from t h e  whale on t h e  9 t h  of May and f eed ing  behavior  was 
observed through t h e  6 t h  of June when we had t o  l e a v e  t h e  i c e  because  i t  
became unsafe .  So, t h e  f eed ing  a c t i v i t y  took over  3  weeks. 

During t h e  t ime,  a t  l e a s t  60 i n d i v i d u a l s  were seen f eed ing  over  a  pe r iod  of 
12 days .  There were over  12 i n d i v i d u a l s  f eed ing  a t  t h e  t ime and i n d i v i d u a l s  
were s een  i n  t h e  a r e a  up t o  15 hours  r epea t ed ly .  

Bowhead whales which a r e  ha rves t ed  presumably feed sou th  of t h e  v i l l a g e  of 
Barrow and whales were s een  f eed ing  n o r t h  of Po in t  Barrow s o  t h i s  feeding 
a c t i v i t y  was spread ove r  an  a r e a  of approximate ly  36 k i l ome te r s  o r  22 mi l e s .  

8-37 

I n  1986 whales were a l s o  s een  f eed ing  a long the  i c e  edge du r ing  t h e  f i r s t  and 
second weeks of June. 1 
Added t o  t h a t .  I ' d  l i k e  t o  make a  couple of comments a s  t o  why t h e  whales a r e  
e s p e c i a l l y  s u s c e p t i b l e  t o  t h e  o i l  development i n  t he  Barrow D e f e r r a l  Area and 
t h e s e  a r e  t h a t  wh i l e  i t ' s  t r u e  t h a t  t h e  mig ra t i on  i s  spread ou t  from e a r l y  6-38 
A p r i l  through June,  t h e  ma jo r i t y  of t h e  popu la t i on  pas se s  by u s u a l l y  i n  a  1 

f a i r l y  s h o r t  t ime. We have days t he re  i n  t h e  census  when we'd s e e  300 whales 
go by i n  a  day. So, t h e r e ' s  a  p o t e n t i a l  t h a t  i f  t l ~ e r e  was an  a c c i d e n t  a t  t he  
wrong time the  ma jo r i t ?  of t he  popula t ion could be a f f e c t e d .  

This  is  a l s o  t r u e  w i th  t h e  c a l f  passage. I 
Now, t h e  extreme example of l a r g e  numbers of whales pa s s ing  i n  a s h o r t  per iod 
of time came i n  1980 when they were blocked by i c e  f o r  most of t h e  season and 
95 pe rcen t  of t he  popula t ion came through i n  6 days 

Now, t he  same th ing  i s  t r u e  w i th  ca lves .  They a r e  seen from mid-April through 
e a r l y  June,  but  gene ra l l y  a  ma jo r i t y  of t h e  ca lves  pas s  by i n  a s h o r t  time 
a l s o .  For example, du r ing  t he  sp r ing  of 1986. over  h a l f  of  t h e  59 ca lves  t h a t  
we saw passed between t h e  d a t e s  of May 24th and June 2nd. 1 
9 .  Joash Tuckle (spoke i n  Inupiaq)  

And t h i s  l a s t  f a l l  whaling season,  I was whaling from September through 
November and a l l  we saw were t h r e e  whales.  Where was a i l  t h i s  o t h e r  number? 
Where d id  a l l  t h e s e  o t h e r  whales t h a t  passed by through Barrow, which rou t e  B-39 
d id  they t ake  coming back from the  e a s t ?  1 
From t h i s  s i d e  of i'rudhoe Bay the re  has  been s igh t ed  a  l o t  of whales,  but  
every  good day s t a r t i n g  from September t o  November, every  good day t h a t  t h e  
wa te r s  a r e  calm, we go ou t  hun t ing  from t h e  Barrow a r e a ,  but  we never  d i d  
s i g h t  any whales.  1 
There must have been something down t h e r e  where you have t h a t  a r e a  marked. 
There must be something going on down t h e r e  t h a t  t he  whales d id  n o t  t ake  t h i s  
r o u t e  where they u s u a l l y  t ake ,  what we c a l l  t he  shorc-cut.  

I f  anything a s  minor a s  what you have down t h e r e  i n  t h i s  a r e a  where you have 
marked o f t ,  how much more i f  t h e  i ndus t ry  begins?  The o i l  companies s e t  up 
camps r i g h t  i n  t he  a r ea .  How much more d i s tu rbance  w i th  a l l  t h a t  no i se ,  a l l  
t h a t  i n d u s t r y  going on, how much more? Which way w i l l  those  whales--which 
r o u t e  should  t he  whales t ake  i f  a  l i t t l e  t h i n g  l i k e  whatever is  down t h e r e  i n  
t he  ocean where you have i t  marked, i f  a  l i t t l e  t h i n g  l i k e  t h a t  c an  ge t  them 
t o  t a k e  another  r o u t e ,  which r o u t e  a r e  they going t o  t ake  once dangerous 
i ndus t ry  s t a r t s  d r i l l i n g  down t h e r e  on t he  o f f sho re  d r i l l i n g ?  

During t h i s  l a s t  f a l l  I was ou t  hunt ing,  t r y i n g  t o  l o c a t e  where a l l  t he  whales 
were because t h e r e  were s o  many of them pas s ing  through t h e r e  going e a s t .  I 
was t r y i n g  t o  f i n d  ou t  what r o u t e  they were t ak ing  s o  I spent  2  days and 
2  n i g h t s  ou t  i n  t he  Beaufor t  Sea w i th  j u s t  a  smal l  boat .  

As I was being r a i s e d  on meat, I want t o  have t h i s  oppor tun i ty  once aga in  t o  
feed my f o l k s ,  a t  l e a s t  one of them whi le  they a r e  s t i l l  a l i v e ,  t o  have 
something f r e s h ,  t o  p r e sen t  something f r e s h  f o r  them t o  e a t  l i k e  t h e  way they 
r a i s e d  me on t h i s  f r e s h  meat, but  f o r  some reason,  f o r  some l i t t l e  d i s tu rbance  
t h e r e  was i n  t he  Barrow a r e a  under t he  water ,  i f  t h a t  l i t t l e  t h i n g  can--the 
whales i n  t h e i r  s e n s i t i v i t y  can t ake  another  r o u t e  when you c a n ' t  s e e  anything 
on top of t h e  water ,  i f  they have t h a t  s e n s i t i v i t y  w i t h i n  them by t ak ing  
ano the r  r o u t e  i n s t ead  of coming i n  through Barrow, t h a t  was one of t h e  reasons  
why. 



The first school of whales that pass by througli Ilcrt don't have the calves 
with them, traveling with them. 1 
The female whales, with their young, follov right behind these. They're the 
last school of whales that pass by. 

Until the last of the female5 . whales, wiLh their calves, soon after they are 
all gone, that's whr~i tlre migration stops. 

So, if you want to start tllis offshore drilling near Barrow, you are to wait 
until all feniale whales hax,e passed through with their calves. But do not say 
that I have seen sonw whales with their calves, let's start. You slrould not 
have that attitude. 

So, when the majority of the whale:; have passed by, the l a s ~  school of the 
whales are the reproductive oncs, the female ones and their calves, but if you 
start drilling while there are still some female whales with their calves that 
have not yet arrived llrre in Barrow and if the oil spili occurs or the blowout 
occurs, that is wl~en the bowhead whale will be extinct. - 

10. Paniel Leavitt (spoke in Inupiaq). 1<o response to testimony required. 

11. Arnold Brower, Jr., Chairman, AEWC. 
- 

I enjoyed what .loash had to say because I was one of those whaling captains 
that was nut wlraling. There was definitely a noise disturbance off Point 
Barrow and that noise disturbance, Lon (phonetic spelling) and I and several 
other community members, perhaps one of your agents know, we tried to get that 
ship out of the Point Barrow area during our subsistence hunting, but there 
was a priority reason, rationale, that we were told that it is carrying 
somebody doing bird studies, a scientist. - 

As I just skim through the Draft Environmental Impact Statement, I get dis- 
turbed and start to think about who wrote it. There was [a] list, maybe three 
pages long, that you would confer with in the Draft Environmental Impact 8 - 4 3  
Statement. In the formulation of it, perhaps, 1 felt that Exxon, Sohio, 
Atlantic Richfield, and those agents drdfted this Draft Environmental Impact 
Statement for you and you produced the cover. 1 
The area that I would very nuch be concerned with before the Minerals 
Management Services is to strengthen Stipulation it4 to the maximum extent 
possible so that it could endorse the proper management so that the bowhead 8 - 4 4  
stock would grow back to a healthy stock. Perhaps we could work together to 
relieve its classification from endangered species. 1 
Within your Draft Environmental Impact Statement there is a page 111-53, which 
somebody brought my attention to and I made some notation on it. I know that 
the Minerals Management Service, the Federal Government, and other entities as B-45 
well as the industry and the media take this kind of document verbatim. 1 

Down toward the middle of the page, there is a subsection (a), bowhead whales, 
and then down toward the last statement, next to the last statement, it is 
stated, the sharing oi the bowhead is central to nalukataq, Thanksgiving, and 
Christmas feasts, and P I P .  is shared extensively with communities as far 
away as Fairbanks and Anchorage. 

I would like that statement to be restated: "Wit11 Eskimo residents in commun- 
ities as far away as Fairbanks and Anchorage." - 

On page IV-B-50, the first approach disturbs the whales. That's an interest- 
ing notation. And the reactions include changes in orientation and behavior 
or dispersal. I.-4e 
That is the response from what you call a minor, in your book, but it is a 
major impact, detrimental impact to bowhead whalers. It is not a negligible 
impact, it is a major impact. 

On page IV-B-52, the second paragraph, it states on the third statement, it 
indicates that bowheads probably would avoid approaching within several 
kilometers of vessels attending a drilling unit and probably would move away 
from the vessels that approach within a few kilometers. 1 . - 

The whale would not go out just several kilometers. Tt would go as far away 
as possible. If it sighted, if the noise is in the particular area out of 
Point Barrow, as soon as it hears it, it will go around as far as possible and 
migrate, take its normal migration pattern. 

1"-" 
In that same paragraph it says that vessel activities associated with the sale 
are not expected to disrupt the bowhead whale migration and small deflections 
in individual bowhead migration paths and a reduction in use of one of several 
areas of bowhead feeding habitat should not adversely affect the species. 1 
I believe Minerals Management Services is not qualified to make such a state- 
ment like that. 

Perhaps they will not adversely affect the species from their normal rnigra- 
tion, but it will adversely affect the migration route, displace the whales 
from subsistence availability, it will break the provision of ANILCA 810. 
Federal responsibility to the Natives was in subsistence hunting. 

Under the summary on page IV-B-54, under Summary (A). I 
brought this issue up and I support his position, that it's 
it's a major impact. 

8 - 4 8  

The area that I underlined, that I believe would have the most detrimental 
impact, is the next to the last statement in that summary. Reactions are 
expected to be short-term and temporary in nature, consisting of movements 
away from the south shores. However, whales may avoid feeding within several 8 - 4 9  
hundred meters of drilling units and production platforms. 1 
I think there again, you have no qualification to make that statement. Whales 
may avoid feeding within several hundred meters. I would replace meters with 
miles. 



1 
Response R-I 

And, again, under conclusions, the combined potential effects on bobhead 
whales of activity associated with the proposal would be minor. That would be 8-50 The Secretary of the Interior has the option of deferring from the Sale 97 
a major for me. proposed area any or all of the deferral areas analyzed in the FEIS or areas 

proposed after consultation with the Governor of Alaska, pursuant to Section 
12. Doris Maupin. ho response to testimony required. 19 of the OCSLA, as amended. 

Response B-2 

This concern was addressed in Section IV.B.g.a.(Z)(a) and Section IV-I of the 
EIS. 

Also, see Responses 7-14 and 8-2. 

Response B-3 

This concern is addressed in Response 8-7. 

Response B-4 

By proposing the deferral alternatives. MMS recognizes the concern that 
residents of the North Slope and public and private organizations have regard- 
ing the biological resources of the Barrow and Kaktovik Deferral Areas. The 
Secretary of the Interior has the option of deferring from the Sale 97 pro- 
posed area any or all of the deferral areas analyzed in the FEIS or areas 
proposed after consultation with the Governor of Alaska, pursuant to Section 
19 of the OCSLA, as amended. 

Also, see Responses 6-2 and 6-3. 

Response B-5 

This concern is addressed in Response 21-11. Also, see Appendix D of the EIS. 

Response B-6 

The EIS does address possible oil-spill effects on subsistence harvests; see 
Sections IV.B.9.b(l) through (4). Effects from oil spills are discussed for 
the biologi-a1 resources that are associated with the major scoping issues; 
see Table I-D-1. 

Response 8-7 

This concern is addressed in Section IV.B.2. Also, rates of pipeline 
trenching and laying are presented in Section IV.A.3.a(3)(a) of the FEIS, and 
the area that would be disturbed by pipeline-trenching activities is presented 
in Appendix G, Table G-12. These figures suggest that disturbances in 
nearshore areas (within several kilometers of shore) should last only for a 
few days. Thus, such activities are expected to have only very localized and 
temporary effects on anadromous fishes. 

The effects of offshore pipelines on marine mammal migrations are analyzed in 
Section IV.B.4.a(l). The effects on caribou movements of an onshore pipeline 



linking leased Sale 97 blocks west of Barrow and TAP are discussed in Section 
IV.B.6.a(3) (c). 

Response B-8 

The possibility that the oil companies would restrict hunting and travel near 
the pipeline corridor has been analyzed in this EIS (see Sec. IV.B.2.6). The 
EIS has found that while such restrirtions would cause an inconvenience, 
passage over the pipeline would still be possible, and harvest of terrestrial 
mammals should not decrease. 

Response B-9 

The MMS has prepared measures to reduce or eliminate the threat that oil 
exploration may have to the subsjstence harvest of bowhead whales. These 
measures include: (1) Stipulation No. 4--Seasonal Drilllrlb Restriction for 
Protection of Bowhead Whales from Potential Effects of Oil Spills--which does 
not allow exploratory drilling, testing, and other downhole exploratory 
activities during the spring (April 15 through June 15) or fall (August 1 
through October 31 )  bowhead whale migrations; (2) Information to lessees 
No. 5--Information on Subsistence Whaling and Other Subsistence Activities-- 
which also provides information to the lessees regarding bowhead whaling areas 
and timing of bowhead whaling activities; lessees are advised that operations 
should be conducted so as to avoid unnecessary interference with subsistence 
harvests. 

The Cooperative OilIWhalers agreement between the oil industry and the 
Kaktovik and Nuiqsut whaling captains in 1986 was a good indication of the 
seriousness of the oil industry to attempt to cooperate with the whalers. 
This cooperative program was highly successful and hopefully will be 
continued. 

Response B-10 

Aerial surveys of the bowhead migration through the Alaskan Beaufort Sea have 
been flown for the past 8 years to look for potential changes in the whales' 
migration route and distribution that may have been caused by noise from OCS 
oil and gas exploration activities. No significant changes in distribution 
during recent years were observed other than that the bowhead migration was 
farther offshore during 1983 than in years previous or years since (Ljungblad 
et al., 1986). This shift in the 1983 migration appears to have been caused 
more by the heavy ice conditions and not the relatively small amount of noise 
resulting from industrial activity. 

Response B-11 

The effect of noise on the subsistence hunting of bowhead whales is one of the 
specific concerns of the major scoping issues that are analyzed in the Sale 97 
FEIS; see Section IV.B.2.a and Table I-D-1. The analysis indicates that, 
while at Wainwright noise and traffic disturbance from the construction of a 
pipeline landfall at Point Belcher may have a MAJOR effect on subsistence 
whaling, such high effects are not expected elsewhere. Section IV.B.2.a also 
noted important agreements between industry and the IWC that, in the past, 
have mitigated noise conflicts. In addition, MMS has evaluated a Seasonal 

Drilling Restriction, Stipulation No. 4, prohibiting exploration drilling, 
testing, and other downhole exploratory activities during the bowhead whale 
migration. While this stipulation is aimed at protecting the bowhead from oil 
spills by eliminating most industrial noises during the bowhead migration, it 
would also protect subsistence whaling. 

Response B-12 

Inasmuch as the seasonal drilling restriction would be initiated with the 
start of the bowhead migration, it would be in effect during bowhead 
subsistence hunts. Stipulation 4 was designed to protect the bowhead whale 
population from oil spills, whereas ITL 7 was designed to protect bowhead 
whales from noise disturbance. Consequently, should artificial-island 
construction for exploratory operations occur during the I~owhead migration, 
the Regional S~!pervisor, Field Operations, could halt construction operations 
if significant numbers of bowhead whales were present in the vicinity and 
jeoparZy to the species appeared to be likely. 

Stipulation 4 would apply to exploratory activities only. The need for and 
type of restrictions on development and production activities, including 
construction of subsea pipelines, would be subject to separate NEPA and 
regulatory review at the time a site-specific development and production plan 
is submitted. A separate biological opinion will also be furnished by NMFS 
for these activities. 

Response B-13 

This concern is addressed in Response 8-4. 

Response B-14 

The potential effects of oil ingestion by polar bears and the effects that oil 
contact could have on polar bears as well on other marine mammals are 
discussed in Sections IV.B.h.a(l)(a), (b), (c), (d), and (e). 

Response B- 15 

The MMS has funded studies to investigate the distribution and abundance of 
ringed seals--the primary food of polar bears in the Beaufort Sea. The FWS is 
the Federal agency with management jurisdiction of polar bear populations in 
the U.S. and is reponsible for studying the distribution, abundance, and life 
history of polar bears in Alaska. 

See also Responses 6-2 and 6-3. 

Response B-16 

The Secretary of the Interior has the option of deferring from the Sale 97 
proposed area any or all of the deferral areas analyzed in the FEIS or areas 
proposed after consultation with the Governor of Alaska, pursuant to Section 
19 of the OCSLA, as amended. 



Response B-17 

Given the relatively low resource estimates for the sale area and the result- 
ant low level of exploration and production activities expected as a result of 
the salc. we heliere that effects on tbe bowhead whale would be MINOR. llnder 
existing technologv, we would expect little, if any, exploration activity in 
the area of the spring lead system during the bowhead migration due to the 
prevailing severe ice conditions. 

Also, see Response 2-1. 

Response B-18 

This concern is addressed in Response 2-1. 

Response B-19 

The MMS had hoped to fund a study on the likelihood of oil sticking to freshly 
removed bowhead skin. Unfortunately, due to a lack of interest in conducting 
such a study on the part of private companies and Government laboratories that 
might be qualified to do such work, the study has been cancelled. 

Response B-20 

This concern is addressed in Response R-7. 

Response B-21 

This concern is addressed in Response 2-1. 

Response B-22 

Response 21-24 discusses our rationale for believing that habituation is 
likely to occur in bowhead whales. It would, however, be very difficult to 
prove that habituation had occurred to a common noise such as distant seismic 
sounds since, undoubtedly, nearly all bowheads in the western arctic popula- 
tion have already been exposed to such noise. About the only way to prove 
habituation could occur would be to introduce an unfamiliar sound in the 
presence of bowheads to which the whales would initially react. After 
quantifying the whales' initial reaction to the new sound, the investigator 
would then, over a period of time, repeat the new sound. If the whales' 
reaction lessens over time and does not appear to be a matter of simple 
fatigue, then it could be said that habituation had occurred. The assumption 
would then be made that if bowheads could habituate to this new, unfamiliar 
sound, they probably had habituated to the distant seismic sounds. The 
evidence that bowhead whales appear to migrate normally across the Alaskan 
Beaufort Sea, despite the fact that seismic sound is so widespread, indicates 
that bowheads may have habituated to at least lower intensity levels of this 
sound. 

We acknowledge your concern that some predictions are more speculative than 
others; however, we believe that the assessments we have made are reasonable 
conclusions drawn from the available evidence. 

Response B-23 

This concern is addressed in Responses 7-10, 7-14, and 21-76. 

Response B-24 

The t5NS believes that the worst-case analysis presents an ertreme scenario and 
that the projected level of effects is supported by current scientific 
literature and sound professional judgment. 

Response B-25 

If an oil spill contacted a spring ice lead, the spring whale hunt could be 
terminated for the year--a MODERATF effect; see Table S-2. 

This concern also is addressed in Response 8-Z0. 

Response B-26 

This concern is addressed in Response 8-20. 

Response B-27 

The MMS believes that there is adequate information about effects of explora- 
tion on bowhead whales and other species to make a reasoned choice among 
alternatives. The effects of the proposal on the bowhead whale and subsist- 
ence harvests, including potential oil spills, are expected to be MINOR and 
MODERATE, respectively. Oil spills are not expected to decimate the resource, 
as you have stated. 

Response B-28 

The proposed Sale 97 area covers the Alaskan Benufort Sea coastal area from 
the Alaska-Canada border to Point Barrow and the Alaskan Chukchi Sea coastal 
area from Point Barrow to just north of Peard Bay. 

Response B-29 

The Sale 87 EIS also covered the OCS area north of ANWR; about 100 blocks were 
Leased in this area as a result of the sale. Congressional action on the 
future of petroleum exploitation in ANWR is pending. 

Also, see Response A-42. 

Response 8-30 

Until the petroleum resources of the North Slope area and the Beaufort Sea are 
determined, the number, size, and location of petroleum production and support 
facilities are unknown. 

Response B-31 

The effects of noise on the biological resources used for subsistence purposes 
are acknowledged as specific concerns with regard to the major scoping issues, 



and the effects of noise on these biological resources are analyzed in the 
FEIS: see Table I-n-I. In addition, measures are proposed by MMS to n!tigate 
those activiti~s that might disturb the subsistence resources: see Response 
8-23. 

Response 8-32 

This concern is addressed in Section IV.A.2. Industry has the capability to 
respond to a major spill, whether it is from a blowout or another cause. 
llnfortunately, the capability to respond cannot be equated with any guaraxtee 
that the hulk of the spilled oil would be either recovered or burned. His- 
torically, recovery and/or hurning efforts have been more successful for 
blowouts than for other types of oil spills because there are several major 
response advantages that blowouts provide: (1)  blowouts often accidentally 
catch Fire--or can be deliberately set on fire--burning up rather than spill- 
ing most of the oil; ( 2 )  major hlowouts are long-term events, allowing time to 
mohilize and deploy more equipment; therefore, more spilled oil can be recov- 
ered thar. for instantaneous spills of the same magnitude; and (3) blowouts 
occur at the platform, where there would be a detailed, site-specific response 
plan plus onsite-response equipment and crew. 

Response B-33 

The concern about the effects of a major blowout on the biological resources 
of the Beaufort Sea and North Slope of Alaska is addressed in the effects of 
oil spills portion of Sections IV.B.l through IV.R.6 of the EIS. 

Respcnse B-34 

As noted in Section 11.3.1, MMS had evaluated (1) deferral alternatives that 
would remove from lensing two areas used for subsistence-hunting purposes, (2) 
five stipulations to reduce or eliminate the effects of petroleum exploi- 
tation, and ( 3 )  seven ITL's that inform lease operators of special concerns in 
or near the leased areas. Other stipulations or ITl,'s can be considered in 
each lease resulting from Sale 97 through negotiations with the affected 
states pursuant to Section 19 of the OCSLA, as amended. 

Response 8-32 

A part of the unleased area in the eastern Beaufort Sea north and east of 
Kaktovik has been analyzed as a deferral area; see Figure 1-1 and Section 
II.B.2.d. The Secretary of the Interior has the option of deferring from the 
Sale 97 proposed area any or all of the deferral areas analyzed in the FEIS or 
areas proposed after consultation with the Governor of Alaska, pursuant to 
Section 19 of the OCSLA, as amended. 

Response 8-36 

Through the scoping process, MMS has analyzed a number of mitigating measures 
(Sec. 1I.B.l.c) to help eliminate or reduce the threat that petroleum exploi- 
tation poses to the environment. The exploration plans and development and 
production plans submitted in accordance with 30 CFR 250.34 will confirm 

information about specific sites affected by proposed facilities. The public 
is provided an opportunity to comment on these plans, and additional 
mitigating measures can be proposed. 

Response B-37 

Section III.B.5.a has been amended to address this concern. Thank you for the 
information. 

Response B-38 

Response 7-14 describes the fate and behavior of oil in the lead system, and 
Response 8-2 further describes how this oil could affect migrating bowheads. 
As discussed in these responses, oil would not be expected to cover the entire 
surface of a major lead but would quickly be blown to the downwind edge. Only 
in small pools and cracks sheltered from the wind would oil be expected to 
cover the entire surface area. Toxic concentrations of petroleum vapors 
should not persist for more than a few hours (Geraci and St. Aubin, 1986), and 
with spilled oil concentrated along the downwind edge of the lead, vapors 
would be carried away from the lead by the wind. Consequently, we would 
expect only MINOR effects on the bowhead whale even if an oil spill were to 
occur at the time of a migratory pulse. 

Response B-39 

During the fall bowhead whale aerial-survey flights of 1986, seven bowhead 
whales were observed migrating westward through the Beaufort Sea in the area 
from nor:h of Smith Bay to Point Barrow. This is about equal to the average 
for the past 5 years of surveys. The whales were swimming at an average depth 
of about 18 meters, which is the same average depth at which the whales were 
seen in 1984 but is somewhat shallower than the 5-year average (48 m). West 
of Point Barrow, only four bowheads were seen along 10,780 kilometers of 
aerial transect west of 157"W longitude and south of 7Z0N latitude. This 
seems to be a rather low siting rate and may indicate that bowheads, after 
passing Point Barrow, migrated westward across the Chukchi Sea north of 7Z0N 
latitude rather than moving southwestward along the Alaskan coast (Ljungblad 
et al., written corn., 1987; Montague, oral corn., 1987). 

Response B-40 

The commenter thought there was some type of device on the seafloor that was 
frightening the whales and causing them to move farther offshore. The MMS is 
not aware of any such device or devices in place on the seafloor. It might be 
possible that, with the relatively light ice conditions prevailing during the 
fall of 1986, the bowheads took a more northerly migration route. 

Response B-41 

The MMS has evaluated a potential mitigating measure, Stipulation Number 4, 
that would prohibit exploratory drilling in and near the spring lead system 
used by the bowhead whale during the spring migration, generally from April 15 
through June 15. 



Response 8-42 

This concern is addressed in Response B-40. 

Section VT lists the various organizations and individuals consulted to obtain 
descriptive information, to identify effects and issues, and to identify 
effective mitigating measures and reasonable alternatives to the proposal. 
This list also includes various local government and Native organizations. 
Contributing authors and supporting staff members are listed in Section V1.E. 

Response B-44 

The MMS believes the proposed lease sale and accompanying exploration and 
development and production activities can be accomplished without adversely 
affecting the western arctic bowhead stock or impeding its growth and return 
to nonendangered status. 

Response B-45 

Section IIT.C.3.b(2)(a) has been amended to address this concern. 

Response B-46 

The overflight of an aircraft is categorized as a minor effect on the bowhead 
whale--because in most case, the aircraft would make a single pass over the 
whales and thus the aircraft noise would be evident in the water for only a 
brief time (less than 90 seconds) (Greene, 1985), the whales should resume 
their normal activities within ninutes. 

In Section IV.B.ga(?)(a), Effects on Subsistence-Harvest Patterns, there is an 
analysis of the effects of noise and disturbance on bowhead whaling. A major 
effect on the bowhead harvest is expected in Wainwright from disturbance due 
to construction activities if a pipeline landfall at or near Point Belcher is 
constructed. In other communities, noise and traffic disturbance could cause 
the bowhead whale harvest to become locally unavailable for a year--a MODERATE 
effect. While noise and traffic disturbance could have a MODERATE or MAJOR 
effect on the bowhead whale harvest, it would have only a MINOR effect on the 
whale population. 

Response B-47 

Bowheads were observed in the Canadian Beaufort Sea to turn away from 
approaching vessels at up to 4 kilometers and to increase their swimming speed 
when oncoming vessels approached within 2 kilometers (Richardson et al., 
1985a). Therefore, we believe our statement to be accurate. 

Response B-48 

See Response 8-46. 

Response B-49 

Section IV.B.5.b(l)(a) has been amended to address this concern. Bowhead 
whales have heen seen feeding within 20 kilometers of active drillships on 
several occasions in the Canadian Beaufort Sea (Richardson et al., 1985a). It 
does not seem rearonable to assume that bowheads would be displaced hundreds 
of miles. 

Response B-50 

The effects of the proposal on the whales themselves are expected to be MINOR; 
however, effects on subsistence-harvest patterns are expected to be MODERATE. 
Also, see Response 21-26. 



Kaktovik Pub l i c  Hearing (December 11, 1986)--Excerpts 

1. James Savok, J r . ,  NSB, Planning Department. See Barrow Pub l i c  Hearing. 

2.  Loren Ahlers ,  Mayor, Kaktovik. 

d r i l l i n g  has  on i t .  

We have a t  t h i s  tjrne, a c t u a l l y ,  a  good -- I h a t e  t o  say  i t ,  bu t  a  good a r e a  t o  
s t udy  because  t h e r e  is p r i o r  l e a s i n g  and t h e r e  i s  d r i l l i n g  a c t i v i t y  t ak ing  
p l a c e  i n  only  one a r ea .  That c r e a t e s  a  very  e x c e l l e ~ r t  oppor tun i ty  t o  ga the r  
i n fo rma t ion  and determine whether o r  not  f u r t h e r  l e a s i n g  i s  adv i sah l e  and we 
should  use  t h a t .  Tha t ' s  i tem one. 1 
whales do no t  g e t  over  i n  Canada by f l y i n g .  

know i f  anybody knows y e t .  Have t he re  been any s t u d i e s  i n  t h a t  a r ea?  

3. S u s i e  Akootchook. 

I l i k e  what t he  North Slope Borough has  w r i t t e n  up about t h e  d e f e r r a l  of t h e  
Kaktovik a r e a  and the  Barrow a r e a  and I would l i k e  t o  s t r e s s  my f e e l i n g  about  
t h e  Kaktovik Area D e f e r r a l .  I  would i i k e  t o  s e e  t h a t  i t  be extended f o r  5 K - 3  
yea r s  because  t h e y ' r e  do ing  a  s t udy  r i g h t  now, l i k e  Loren s a y s ,  t h e y ' r e  s t i l l  
doing a  s t udy  on t h e r e .  1 
We do have, I ' m  going t o  mention t h i s ,  be s ides  t he  bowhead we have s p r i n g  
hun t ing  t h a t  goes on d u r i n g  t he  sp r ing t ime  and I ' d  l i k e  t o  s e e  no exp lo ra t i on  
going on o u t  t h e r e  d u r i n g  sp r ing t ime  because they do go o u t  t h e r e  and 
hunt .  lde do have a  number of s e a l s  and on t op  of t h a t  we have a  v a r i e t y  of 
marine mammals ou t  t h e r e .  

t he  way o u t  t h a t  way. 

The ones t h a t  a r e  not  i n  s t u d i e s  a r e  t he  s e a l  ho l e s ,  you know, t h e  b rea th ing  
h o l e s  t h a t  t he  s e a l s  have. I f  the  d r i l l  r i g  is  put on t h a t ,  nobody knows 
where t h e y ' r e  a t .  So, t h a t  i s  very c r u c i a l  f o r  t he  animals.  1 
The only  way t h a t  we know where t l ~ e  animals a r e  is when they s u r f a c e  on 
i c e .  They're v i s i b l e .  Tha t ' s  the  only time t h a t  we know. He mentioned 
t h e r e  a r e  b r ea th ing  ho l e s  f o r  t he  s e a l s  t h a t  a r e  a l l  over  t h e  i c e  i n  
a r ea .  

And t h e r e ' s  a  f i s h  t r a v e l i n g  i n  t h e  waters .  There ' s  m ig ra t i ons  going on, but  
they d o n ' t  know what kind of f i s h  t h e r e  a r e  mig ra t i ng  down t h e r e  too .  So, K - 8  
s t u d i e s  need t o  be thorough i n  t h i s .  1 
5. Jonas  Ningeok (spoke i n  Inup iaq ) .  

He says  t h a t  about a  q u a r t e r  mi le  o f i s h o r e  t h e  whales come around t o  feed 
a long the  shal low waters .  I f  t he  s h i p s  a r e  around, the!, don ' t  come around a t  
a l l ,  but  i f  t he  s h i p s  a r e  gone, then they come back. They come back f o r  
f eed ings  and a s  long a s  t h e r e  i s  n o i s e  they don ' t  cone around a t  a l l .  They 
s t a y  away. 1 . - 9  

And he mentioned t h a t  when they were ou t  camping they could  even hea r  
whales f eed ing  i n  t h e  shal low waters  and t h e r e  a r e  l o t s  of them t h a t  
around. He s a i d  t h a t  he could hea r  t h i s  and t h i s  has  t o  be known, h e  says .  

6. Archie Brower. No response  t o  testimony required .  

7 .  Herman Rexford (spoke i n  Inupiaq) .  

i h e n  t he  o i l  s h i p s  a r e  around he re  i t  a f f e c t s  the  
he  would l i k e  t o  s e e  no s h i p s  du r ing  t h e  f a l l  
exp lo ra t i on  d u r i ~ g  t h a t  t ime because t h i s  i s  t he  
whales .  He knows t h a t  the  s h i p s  a r e  ve ry  noisy  
r o u t e .  

P.nd h e ' s  concerned about t h i s  d r i l l  r i g ,  t he  s h i p  t h a t  can d r i l l  from t h q  

c rush ing  and s t u f f  l i k e  t h a t .  

4. I s s a c  Akootchook (spoke i n  Inupiaq) .  

The whales t h a t  we ' re  t a l k i n g  about ,  s e a l s  should be i nc luded  i n  a l l  t h e  
animals .  S e a l s  and bearded s e a l s  and f i s h  and the se  have go t  t o  be s t u d i e d  K - 6  
a l s o ,  how they migra te  and s t u f f  l i k e  t h a t .  1 



Respsnse K-1 -- 
The bowhead-feeding study final report should be completed I-), ahout .June 1987. 
and this information will be made available to the Secretary of the Interior 
prior to his decision or, whether or not to defer the Kaktovik ;rea. 

Regarding studies of thc effects 01 drillin? activities or; howhead whales, if 
it appeared that dri1lir.p activities vould Iiave the potenlial for causing 
serious adverse effects on the whales such that the species would likely be 
jeopardized, the MMS Regional Supervisor, Field Operationh, would limit or 
suspend such activities to avoid adverse effects on the whales. 

Response K-2 

The bowhead spring migration is depicted in Figure 111-10. Sightings north of 
Kaktovik during the spring migration have bcet~ far offshore, north o: the 
proposed sale area. Aerial surveys of the bowhead spring migration were 
conducted by an m S  contractor during the years 1580 through 19P.4. 

Response K-3 

The fieldwork for the bowhe.?d-feeding study has been completed, and the final 
report should be con~pleted by June 1987. 

Response K-4 

As noted in Section IL.6.l.c. MMS has evaluated the following potential 
mitigating measures: (I) a stipulation, Number 4, to prohibit downholr 
exploratory-drillinp activities during the spring and fall bowhead whale 
migrations; I ? )  a stipulation. Number 2, requiring all personnel involved in 
exploration and deveiopment and production activities to be informed of 
specific environmental, social, and cultural concerns; and (3) an ITL, Number 
5, informing all personnel involved in petroleum activities of the importance 
of Native subsistence activities. 

Response K-5 

This concern is addressed in Respcnse K-2. 

Response K-6 

Discussion of fish-migration patterns is presented in Sections 111.6.2 and 
IV.B.2. Continuing research in this area is being performed by environmental 
consulting firms under contract to oil companies, as well as by the FWS 
through funding from MMS; see Appendix D. 

MMS has conducted numerous biological studies on the life history, distribu- 
tion, abundance, migration, and feeding habits of whales, seals and walruses, 
and fishes in the Beaufort Sea and the Sale 97 area. See Appendix D, MMS 
Alaska OCS Region Environmental Studies Program. 

Response K-7 

A study of the distribution of se.11 I:oles and seal lairs in the Reaufort and 
Chukchi Seas and the effects of seismic oil-exploration activities on seal use 
of holes and lairs was conducted in !9S1 and 1982 (see Burns .~nd Kelly, 1962). 
(Also, see App. D, which lists the study, Direct Effects of Acoustic 
Disturbance Sources on Ringed Sea l  Reproductive Behavior, Vocalization, and 
Communication, RU 636.) 

Response K-8 

This concern is addressed in Kesponse K-6. 

Response K-- 

The MMS appreciates the in for ma tic:^ you have provided. As we have discussed, 
in the ETS, industrial noise can he transmitted a considerable distance 
underwater, and rhales will avoid this noise if it becomes too loud or bother- 
some. 

Response K-10 

This concern is addressed in Respon~e K-l 

Kesponse K-11 

The technologies that have been or may be used Lo drill exploration wells in 
the Beaufort Sea are described ir: Section IrI.A.3. 



Nuiqsut Public Hearing (December 11, 1986)--Excerpts 

1. James Savok, Jr., NSB, Planning Department. See Barrow l'ublic Hearing. 

2. Maggie Kowalski, Mayor, Kaktovik. 
- 

We were so concerned when we heard that they would like 50 percent of the 
whales to pass and :hen they will start continuing their drilling. We wanted 
the Whaling Commission to know we were very concerned to put it up at least to 
75 percent if not higher because it's a very critical time of the year for our 
whalers to be down there risking their lives and the weather conditions and 
the ice movement. 

We weren't too sure if they were aware 01 how bad the ice movement is bappen- 
ing down there. I think they had tc go all the way to the islands down there 
to do their whaling, to camp out and then go out from there. So, when we had 
heard that they had put 50 percent for the whale migration to go by, we were 
very concerned. So, we called Ronald Valikat, he was represepting the Alaska 
Whaling Commission at that time, to write in the concern of the people here 
and also the whalers to put it up to at least 75 percent or hlgher. - 

And they were alsd concerned about the noise, how 
time that it's going by there if they continue to do their exploring. 
they were very concerneri about that and that's 
they're out there for the explorin~ to stop until 
their quota of whales. 

- 
Yes. That's what I was going to say, I wanted to request that there is a 
possibility of deleting that area where we do our whaling. We wouid like to 
put it on the map. I think that we have just been overlooked because in the 
past that was our wish. If they were go'np to delete the Barrow area and 
Kaktovik, we wanted our area where we were whaling also deleted and somehow a 
miscommunication has happened. - 

But I can recall a lot of the testimonies, all of the time, when it was time- 
for us to speak our concern. That was the concern. They never did enough 
studying on our whales so they had better put it off also for another 5 years 
or however long that [the] Eaktovik and Barrow areas are doing. - 

3. Mark Ahmakak. 

I'm quite concerned about the stipulations that have been quoted in some past 
EIS studies. Just recently, a judge had ruled against the suit of the North 
Slope Borough. It was one of the mitigating measures that was put forth by 
the h'orth Slope Borough and the judge disagreed with that mitigation in which 
all drilling activities would have ceased by the fall season on the migratory 
routes and the time schedules of the whales when they passed by the Canadian 
side extending over to the Chukchi Sea. 

1 N-. 
I'm also aware that would have a tremendous impact. If the oil companies do 
obtain some of these leases, they will not obey, they will not listen to the 
North Slope Borough's position on account of a Federal judge or whoever at 
that time ruled against the mitigating measures. 1 

I have one last comment. I will immediately make it known that the deferral 
for the Nuiqsut area, I will expect your department to review a letter or some 
kind of answer tor the City Council and mayor as we will probably request for 
the deferral on some specific numbers that are referred for deferral due to 
the fact that some of that ocean is used tor our subsistence hunting areas of 
the sea mammals. 

I do not foresee any problems. It is a formal request, both to the North 
Slope Borough and the City of Nuiqsut, that we will put our two cents worth 
into it and we need to ask for January 6th and also your department will 
receive copies of whatever comments are picked up from the community. Thank 
you. 1 
4. Billy Oyagak. 

- 
Last fall we had interference with the choppers and some of the ships. We 
were located on Cross Island and we could go all the way down to Flaxman 
Island. And they told us that they were going to operate on Corona only and 
they didn't tell us that they were going to reopen Hammerhead. Instead of 
going their route, the last part of September they started going through the 
islands with choppers and some of those supply ships weren't supposed to be 
where we were hunting whales and some of them just went straight out after 
they said we wouldn't have any interference from oilers, choppers, and supply 
ships. 

And since they opened up the Amerith (phonetic spelling), we didn't have any 
whales for a week or two because we found out that they were just going back 
out to Captain [ ? I .  And finally in October we finally saw some and struck. 
We stayed out there in that island 1 month and a week instead of coming home. 
That's how we whale from here and it's pretty hard. 

I'd like to see you guys do something about that next time they start 
or they've got a seismic going on in these places. Thank you. 

5. Nelson Ahvakana. 

Now, another question that occurred that I would raise is why 
Minerals Management Services include a deferral for the village of Kuiqsut? 
As stated earlier during the beginning of the session, I was made 
that the Minerals Management Services personnel are here primarily 
suhsistence problems of this village. If this is the case, then this village 
of Nuiqsut is being relieved from the problems that I see presented. 

It's true that only just a handful of people would whale. That's the 
standing that our Caucasian brothers have, anyway. But the philosophy behind 
this is that the whole village is involved when there is a whaling 
opened within this village. It's not just the whalers that are out 
period of a month and a half or so and living off the land and trying to 
provide the quota that was established for this village. 

I don't see any protection for the village of Nuiqsut to be -- except for 
Natives of the North Slope. 



- 
It has never been considered, I believe, when the Environmer~tal Impact State- 
ment is being written, to supposedly to protect the environment. The). talk 
about the waterfowl, they talk about tlie migration of whales, they talk about 
the fish, they talk about the caribou, but I have never heard anybody mention 
anything about the Inupiat. This is for your protection. I have never heard 
that. 

Even though it was sdid many, many times that we're very, very concerned about 
the subsistence of this area. This subsistence is for your own good, but what 
good is that if the Federal Government or the State of Alaska is utilizing 
just the words with no meeting (meaning] whatsoever and allow the Natives to 
suffer. 

I think we need to sec that, the suhsistence of this area, within Nuiqsut, 
that it stays open to us. It presently is down to the ocean area. That's the 
only area that's been open presently right now. We're allowed to subside 
within our area here, but there's reclamations [ ? I  thar are foreign tc us, 
especially to a person that has no education whatsoever, to find out that he 
is breaking the law because some John Henry over there has made that law for 
him. - 
So, in order for this village to be heard, what do we need to 
reported time after time vliat we wanted the Federal Government or the State of 
Alaska to hear, but notl~ing naterialized from all that. I believe that our 
people are becoming kind of restless and they're becoming useless to them- 
selves because what good does it do anything? This is how our 
feeling themselves. What good does all this do if I present myselt in front 
of this public hearing and expand on my knowledge because I'm only one indi- 
vidual anyway. Khat good would that do for this village? 

6. Teresa Hopson (spoke in lnupiaq). 

The damage is done to the subsister~ce resources and stuft like that even 
though they have commented and they would do something, but these are not N.-13 
carried through and these are One of her main concerns. 1 
7. Patsy Tuckle (spoke in Inupiaq). 

He is one of the captains, whaling captains. He would like 
along with Teresa Hopson's. After making several comments 
had no results, what's happening. After making comn~ents, 
hear and the drilling is still going on even with comments or no comments. 

He is aware that whales are going around the area. They are not seen as 
used to be any more. Helicopters are interfering and also ships are. 
commenting that the helicopters would go by land, they still don't do 
The ships are still going through the migration route. 

All these activities are still going on. Even the ships are coming toward 
them when they are out whaling and after they said that they wouldn't inter- 
fere with their whaling. 

J 
He said that they've been lied to and it shows that the ships are still going 
through the migration and he would like that this be known. I N - 1 6  

It was a State of Alaska policy decision, through the coastal zone consistency 
determination prochss, that required the suspension of drilling below thres- 
hold depth until 50 percent of the bowheads had migrated past the drill site. 

Response N-2 

Our current knowledge of the effects of industrial n'oise on bowhead whales has 
been summarized in Section IV.B.5.h of the EIS. Further information should 
become avail-able by the summer of 1987, as reports are completed regarding the 
effects of drillship operations during 1986 on bowhead whales. 

Response h'-3 

This concern is addressed in Response 9-1. 

Response N-4 

lhe MMS studjes program has contracted for a number of studies to be conducted 
on the effects of OCS activity on bowhead whales, including 8 years of aerial 
surveys of the fall migration. Studies are listed in Appendix D. 

Response N-5 

A lawsuit was filed by the North Slope Borough (NSB) Civ. No. A86-393, (D. 
Alaska, filed July 31, 1986). whereby the NSR sought to enjoin oil and gas 
exploration activities on the OCS on certain Sale 87 leases. The NSB chal- 
lenged the DOI's decision to grant a one-time exception to a stipulation that 
prohibited exploratory drilling during the 1986 fall-migration period of 
bowhead whales. The NSB requested a temporary restraining order (TRO) against 
the drilling activity by the oil companies based on the one-time exception. 
The court denied the TRO, Folding that any irreparable harm to the NSB was 
speculative, whereas harm to the oil companies and the Federal Government was 
certain and substantial if the TRO was granted. A trial was not held because 
plaintiffs and defendants settled the case out of court. The referenced 
mitigating measure (protection of bowhead whales) has not been revoked. It 
remains a condition of every previous-sale lease located within the migratory 
path of the bowhead whale and is evaluated as Stipulation No. 4 for Sale 97 
(see Sec. 1I.B.l.c). 

Response N-6 

This concern is addressed in Response 9-1. 

Respcose N-7 

The MMS recognizes your concern, and we have evaluated measures in the EIS 
that should reduce aircraft and vessel disturbance to whales and whalers 
(e.g., Stip. 4, ITL 1, ITL 5, and ITL 7) .  The MMS is limited in the types of 
restrictions it can place on aircraft and vessel traffic; therefore, it would 
probably be better to work through a cooperative group such as the OilIWhalers 
Cooperative formed during 1986 should the program continue. This program, as 
you know, is a cooperative venture between the oil industry, the AEWC and NSB, 



and the Kaktovik and Nuiqsut whaling captains; see Section TV.B.9.a(3)(a). 
The MMS is not a party to this agreement, but we commend the members of the 
cooperative group for coming to such an agreement. 

Respons~ N-8 

This concern is addressed in Response 9-1. 

Response N-9 

In Section III.C.3.a, the discussion of bowhead whaling notes: "Whaling 
traditions include kinship-based crews; shoreline preparation for a distribu- 
tion of the hunt; total community participation and sharine. . . ." 
Response N-10 

As noted in Section II.B.l.b, laws, regulations, or orders that provide 
mitigation are considered part of the proposed action, Directly or indirect- 
ly, these legal requirements have been written to reduce or eliminate the 
potential harmful effects petroleum-exploitation activities could have on the 
environment. Stipulations and deferral areas are proposed in the EIS to 
provide additional protection for resources cr areas of concern. The reason a 
deferral area that incorporates the Nuiqsut bowhead whale-hunting area was not 
proposed is addressed in Response 9-1. 

Response N- 1 l 

The effects of the proposed action on the human environment as defined by 
population, sociocultural systems, subsistence-harvest patterns, and the 
economy are analyzed in Sections TV.B.7 through 10; also, see these respective 
parts in Sections 1V.C through 1V.G for the analysis of each of the alterna- 
tives and Section 1V.L for the subsistence analysis. 

Response N-12 

These concerns are addressed in Responses 8-23. B-4, K-4, N-13, and h'-15. 

Response N-13 

Comments received during the scoping process, Section I.A.5 of the EIS, end in 
response to the draft EIS, Section I.A.6, have been used to ( I )  identify major 
issues to be analyzed in the EIS; (2) to evaluate stipulations, such as the 
Orientation Program--No. 2, Protection of Biological Resources--No. 3, and 
Seasonal Drilling Restriction--No. 5, and ITL's, such as Information on Areas 
of Special Biological and Cultural Sensitivity--No. 2 and Information on 
Subsistence Whaling and Other Subsistence Activities--No. 5; (3) to evaluate 
deferral areas, such as the Barrow and Kaktovik Deferral Areas; and (4) to 
revise those parts of the EIS that need clarification or require updating. 

of those activities that could atfect the biological resources or subsistence 
hunting; items ( 2 )  2nd (3)  in the preceding yaragrspb are examples of those 
mitigating responses of concern. 

Also, see Response 8-23. 

Response N-14 

These concerns are addressed in Response N-I?. 

Response N-15 

This concern is ddressed in Response N-7. 

Although specific activities--such as exploration drilling--may not be elimi- 
nated, expressions of concern can initia-e procedures to mitigate the effects 



Wainwright Public Hearing (December 9, 1986)--Excerpts 

1. Jacob Kagak, Mayor, Wainwright. 

I'm just going tc start what I was going to say a 
public hearing sort of surprised me because there was 
the city office that this public hearing was coming to Wainwright. 

I think it caught the whole Council here by 
the agenda, the following day, a couple of 
hearing notice was posted in our village. 
over that big -- this one (TNDICATING DEIS). 
2. Alma Bodfish. No response to testimony required. 

3. David Pariik (spoke in Inupiaq) 

I have a question for you, just how the oil rig will be set up down in 
ocean, down in the Beaufort Sea, just how the rig, the drilling rig, will 
set up. 

Is it going to be set up down on the floor of the ocean or is it going to 
on top of the water, the platform for the rig? This was my first question. 

I have another question. This other question is about the walrus. It's not 
about the walrus itself, but it is about the clams that the walrus eat from 
the floor of the ocean. Have you ever made any locationo, any findings on 
exactly where you call find the clams that the walrus eat because we eat the W - 3  
walrus and the walrus eats the clams. Have you ever found out the direct 
location where the clams can be found on the ocean floor? 1 
And about the whale, the plankton and anything else that the 
you ever found out eractly how they shift around in the water? This food, 
this thing that the whale eats, whatever it is, plankton, whatever the whale 
eats, have you ever found out exactly whereabout in the ocean they can be 
located and where they go? Because we have noticed that the whale follows all 
this whether it be right close to the shore or whether it be 
the ocean, just so the whale can be found where all their food is. 

4. Charlie Brower, NSB, Department of Wildlife Management. 
- 

After that, they'll build a pipeline if they find oil or gas on NPR 4 [NPR-A], 
but if they don't find oil there, they'll transfer the oil in the platforms to 
tankers, which will bother the whaling season, the whale hunt, and the way the 
tankers will be going into the open leads and the whales will be affected by 
the noise, the crunching of the ice, they'll try to break through the ice, and 
travelirig in the shorefast ice that's open. 

The more I read into this book, the more I find 
don't think it's very effective to have a tanker 
there whaling and stuff like that. That's the 
that's going to transfer the oil if they find oil 
that pipeline across the NPR-A 4 [NPR-A]. 

And the other thing is, you must take subsistence impact into account because 
of 810 of ANILCA which is supposed to protect subsistence. If bowhead, in 
their migrating or feeding habitats are ~tegatively impacted, the National W - 6  
Whaling Commission is likely to stop the suhsistence harvest of whales and 
ANlLCA. 1 
Yesterday I didn't even get to see the fetter on Section 8 [810] of ANILCA and 
it's required that the Feds do the lollowing action: 1) declare action to be 
found in national interest, 2) mininiize amount of land to achieve the action, 
3) adopt sufficient minimization to minimize the impact on subsistence. And 
that's wanting to take our subsistence rights on 810 ANILCA and i haven't W - 7  
quite figured out -- I mean, I've read a little bit of ANILCA in 810 and it's 
quite true that they need to realize that subsistence is the life of our area 
here and that's what I wanted to bring out, sir. I 
5. James Savok, Jr., NSB, Planning Department. See Barrow Public Hearing. - 
6. David Kagak (spoke in Inupiaq). 

And should the drilling take place out there in the sca, and if there is a 
blowout in one of the rigs, how are you going to clean it up right in the W - 8  
middle of winter? 1 
About the noise vibrations from an oil rig, whether on top of the water or 
from a ship. Have you found out the noise vibrations, how far they go on the W - g  
water? Have you found that out? 1 
One last questioll. If and when 
decides if and when to drill oil 
is that the people of Wainwright be notified of any kind of activity 
actually happens, any kind of drilling, any kind of resource going on. 

7. Billy Patkotak. 

My concern is that blue area on the map there. The waters west 
Barrow, are you aware of the much stronger prevailing currents than that east 
of Barrow? 

be recovered? Would it be recovered by tanker or by platforms? 
Now, if a substantial amount of oil is discovered in that area, how 

In that area there is a migration route of marine mammals. All the villages 
east of that area, T am sure that they would suffer. Supposing that the oil 
spill happened and then it would just get out of hand and that is my main W- 12 
concern. I 
Supposing a big major oil spill, 1 hope it never will happen, but if it does, 
Barrow better know about this. They had better not say yes right away. They 
had better advise you people to defer because if there is any major oil spill 
ever happens in that area, all the villages east of Wainwright through Barrow, 
Kaktovik, Nuiqsut, will be affected because I know, since I worked for the W- 
Coast and Geodesic Survey, the main prevailing currents at this time of the 
year is going south and in the summer it switches back east. 1 



Pesponse W-l 
8. Johnny Adams, NSB, Pub l i c  C t i l i t i e s .  

Now, i f  t h e r e  i s  o i l  development, w i l i  t he re  be oppor tu r i i t i e s  f o r  employment? 
W i l l  t h e r e  be t r a i n i n g  i o r  employment? Will  t h e r e  be necessary  f a c i l i t i e s  f o r  W - 1 4  
t h e  pub i i c  t o  c ~ m p e n s a t e  them f o r ,  you knc~w, any compensation o r  anything t o  
t he  Governme~~c o r  t o  the  S t a t e  o r  t o  t he  North Slope Rorougl~? 1  know you s a i d  
t he  Federa l  t r ea su ry .  1 
of p l a n i ~ i n g ,  ss you a l l  know, and t h e r e ' s  a  l o t  of i npu t  from t h e  l o c a l  

i t  a f f e c t s  everybody. 

Y .  Lydia Agnasagga. No respousc  t o  testimony r equ i r ed .  

10. Roberta Smith, NSR, Planning bcpartment 

But when you t ake  a  villa&:r:  t he  s i z e  of kainwright  o r  Kaktovik, what kind 
growth is going t o  happen t o  tliose commu~iities once exp lo ra t i on  has  taken 
p l ace  and they f i nd  t h a t  it 's f e a s i b l e  t o  d r i l l  f o r  o i l ?  hhen a r e  t h e s e  types  
of i s s r ~ e s  going t o  be addresst.~l? \\%at kind of s ea rch  and r e scue  types  of 
t h ings  a r e  you goiafi  t o  have t o  do? 

Ce r t a in ly ,  you ' re  going t o  have t o  have medivacs. You're going t o  have 
acc iden t s ,  those  t ypes  of t h ings .  1~11rn and how a r e  t h e s e  going t o  be 
addressed? _] 
I  guess one of my b i g  concerns  would be t h a t  i t ' s  r e a l l y  hard  t o  watch 
communities t ransform and glow a t  a  r ap id  r a t e  and wi th  p o t e n t i a l  o i l  develop- 
ment you ' re  f ac ing  t h a t  p o s s i b i l i t y  i n  acy of t h e s e  contmunities. 

I t  would be my concern t h a t  t he se  types  of  i s s u e s  be addressed al;d brought t o  
t h e  community a s  a  p a r t  of your pub l i c  hea r ing .  I guess  t l l a t ' s  t h e  only  p a r t  
t h a t  I  haven ' t  heard covered. 

The Alaska OCS Repion of FMS worked throveh the  North Slope Borough Planning 
Department t o  a r r ange  pub l i c  hea r ing  mer t ing p l aces  and t imes  w i t h  the  NSB 
communities. 

Sesponse 1J-2 

'!he t echno lop i e s  t h a t  have been o r  na7- he  used +o d r i l l  e x p l o r a t i o n  w e l l s  i n  
t he  Beaufort Sea a r e  de sc r ibed  i n  Sec t ion  IIT.A.3. 

Surveys of b e n t h i c  i n v e r t e b r a t e s  i n  t he  97 Sa l e  a r ea  a r e  de sc r ibed  i n  Sec t ion  
I IT.R. l .  Desc r ip t i on  of an ~ d d i t i o n a l  s t ~ t d y  by Stoker  (1981) o f  ben th i c  
i n f acna  h a s  been added t o  t h e  t e x t .  U n f o r t n ~ a t e l y .  2 s  Stoker  n o t e s  f n  h i s  
s t udy ,  i t  i s  extremely  d i f f i c u l t  t o  adequate ly  sample the  type  of burrowing 
clams ea t en  hp walruses .  ?here  is  so re  i n d i r e c t  evidence  f o r  l o c a t i o n s  where 
walrus  feed i n  t he  n o r t h e a s t e r n  Chukrhi Sea based on markings observed on t h e  
r e r f l o o r  ( P h i l l i p s ,  personal  comm.. March 1986). However, l i t t l e  informat ion 
on t he  distribution c f  clams ea t en  hy walruses  i s  a v a i l a b l e .  

Response W-4 

MMS has  r r c e n t l y  funded a  s t udy  e n t i t l e d  "Importance of t he  Eas t e rn  Alaskan 
Renufort Sea t o  Feeding Rowhead k ' a l e s "  (1985) t o  add re s s  t h i s  concern (see  
APP. D) . 
Response W-5 

Informat ion about  development and product ion i s  ve ry  p re l imina ry  a t  t h i s  po in t  
i n  t ime. Should o i l  be found i? commercially producible  q u a n t i t i e s ,  t h e  most 
f e a s i b l e  r e a n s  of t r a n s p o r t i n g  t h e  o i l  would then be determined. P r i o r  t o  any 
a c t t o n s  be ing  t aken ,  a d d i t i o n a l  NEPA review inc lud ing  an  EIS, i f  a p p r o p r i a t e ,  
would be prepared f o r  anv development and product ion p l ans .  Also ,  MMS would 
consu l t  w i th  t h e  Na t iona l  Marine F i s h e r i e s  Se rv i ce  under Sec t ion  7 of t h e  
Endangered Species  Act t o  ensure  t h e  bowhead whale would n o t  be jeopardized by 
development and product ion a c t i v i t i e s .  

Response #-6 

Thi s  concern  i s  addressed i n  Sec t ion  I.B.3.e. 

Response W-7 

Th i s  c m c e r n  i s  addressed i n  Sec t ion  I.B.3.e.  

Response W-8 

Thie concern is  addressed i n  Appendix C. 

Response W-9 

S tud i e s  have been c a r r i e d  ou t  hy MMS c o n t r a c t o r s  t o  measure sound- t ransmiss ion 
c h a r a c t e r i s t i c s  a t  f i v e  s i t e s  i n  t h e  Alaskan Beaufor t  Sea. I t  i s  d i f f i c u l t  t o  



address the concern about noise dirertl:! because thr sound-transmission 
characteristics vary considerablv from site to site and under different 
weather and water conditions. Under certain ccnditions, sounds from a giver. 
site can he heard at a greater distance than under other conditions. As an 
example. rte could consider drillship sounds at three exploration sites in the 
Re..ufort Sea--Hamserhentl , Erik, and Rr!cher. Asst~ming a drill ?hip producing 
the san.c sound ler.-l vrre operating at each site, it would take 4.5 kilometers 
for the sou-d to diminish tr; 110 decibels (a level nhove which bowhead whales 
would probably respond to thp sound) at Hammerhead; it would take 5.2 kilo- 
meters for the sound to diminish to 110 decihels at Erik; and it would take 
2.7 kilo~cters for the sound to diminish to 110 decibel.- ~t Relcher (>liles 
et al., 1986). based on field measurements in tllir example, sound 
transmissior, would be the most effiricnt at the Erik site and the least 
efficiert at Relchcr. 

Response 14-ln 

As noted in Section I.A.14, prior to an:/ exploratior: Prtivities on a lease, 
except preliminary .~rtivitit.~, a lessee must suhnit ?n exploration plan and an 
environment;~l report to PINS ior apprc,-:nl. Federal agencies, the State of 
Alaska. and the public are provided an opportunity to comment on the explora- 
tion plan. 

Response Ir'-l 1 

The oceanographic characteristics of the region along the Chukchi Sea coast 
are descrihed in Section IfI.A.7 of the EIS's for Sales 97 2nd 87. The 
description in the Sale 87 FEIS has been summartred and incorporated by 
reference into the Sale 97 EIS. 

Response W-15 

As noted in Section I.A.5, scoping *eetings are held in sore of the communi- 
ties that night be affected by petroleum exrloitation in the Beaufort Sea 
Plarning Area. These meetings provide an opport~lnjtv for local residents to 
exnrens their concerns and furnish information about local conditions. 

Response W-16 

It is assumed that onshore-development facilities will Ire contained in en- 
rlaves, which would linit the economic effects cn RSR villages to NEC1,TGIBLE. 
Seerch-and-rescue capabilities would be enhanced by the presence of such 
additional enclaves, which normally include good rescue capabilities and 
medical facil ities. 

Tile consequences of rapid growth in small communities is indeed a topic of 
concern. A description and analysis of these consequences are provided in the 
fol.lowing sections of the Sale 97 DETS: 

III.C.2.c Cornm~rnitp Governance and Adsjnistration 
IV.R.e.a(I! Effects of Energv Development on Communitv Attitudes Towards 

Government 
:V.B.8.a(?) Fffects of Uffshore Oil Spills 
TV.F.8.b(5) Summary of Cumt~lative Effects of Onshore Development 

Possible prodnrrion and transportatior scenarios are discusqed in Section lI.A 
of the Sale 97 FCIS. 

Response V-I? 

The effects of ar oil spill on the marine mammals of the Pale 97 planning area 
and on the subsistence harvests of these mammals are nddressed in the effect? 
of oil spills parts of Sections IV.R.4, 5, and 9 of thin EIS. 

Response W-13 

The comments of the NSB regarding the deferral are?s are noted in their letter 
to NXS commenting on the Sale 97 DEIS; see Section V.R, letter number 8. 

The Secretary of the Interior has the optlon of deferring from the Sale 97 
propo-ed area any or all of the deferral areas analyled in the FE1S or areas 
proposed after consultation with the Governor of Alaska, pursuant to Section 
19 of the OCSLA, r e  amended. 

Response W-14 

The concern about employment is addressed in Section IV.R.lO.a(2). Training 
of local residents for employment will be determined by the policies of the 
lessees and other institutions, such as the NSR government. Tt is commonly 
assumed that the lessees will pay their f?ir share for their use of any public 
facilities. 
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VI. CONSULTATION AND COORDINATION 

A. Development of the Proposal 

The proposed Beaufort Sea Lease Sale 97 is one of 41 proposed OCS sales 
included in the 5-Year OCS Oil and Gas Leasing Schedule. Official coordina- 
tion with other government agencies, industry, and the public regarding this 
proposal began in September 1983. At that time, MMS requested resource 
reports from all Federal agencies with expertise pertinent to the proposal and 
the proposed sale area. Next, on September 24, 1984, a Call for Information 
and Nominations and Notice of Intent to Prepare an EIS was issued, which 
requested expressions of industry interest in blocks within the Call area and 
requested comments on environmental issues related to possible oil and gas 
leasing in the area. Responses were received from six companies, the State of 
Alaska, the North Slope Borough, the Alaska Eskimo Whaling Commission, and the 
National Oceanic and Atmosphic Administration. 

Following evaluation of the area nominations and environmental information 
received in the process described above, together with other relevant informa- 
tion, MMS submitted a recommendation for area selection to the Secretary. On 
January 22, 1985, the Department of the Interior announced the area selected 
for further environmental study. (See Sec. 1.A for more details.) 

B. Development of the EIS 

During preparation of this EIS, Federal, State, and local agencies; industry; 
and the public have been consulted to obtain descriptive information, to 
identify significant effects and issues, and to identify effective mitigating 
measures and reasonable alternatives to the proposal. The information 
received has been considered in preparing the EIS. In addition, scoping 
meetings were held with Federal, State, and local agencies and the public to 
identify more clearly and specifically issues and alternatives to be studied 
in the DEIS. Scoping information can be found in Section I.D. Departmental 
agencies with interest and expertise in the OCS were consulted during the 
development of the potential mitigating measures for this proposal (see Sec. 
1I.B.l.c). 

C. List of Contacts for Preparation and Review of the Draft Environ- 
mental Impact Statement 

Federal, state, and local government agencies; academic institutions; 
industry; special-interest groups; and private citizens were consulted prior 
to and during the preparation of this EIS. These agencies, institutions, 
groups, and individuals are listed below and were sent copies of the EIS for 
review and comment. 

Federal 

Legislative Branch 
Senator Ted Stevens 
Senator Frank H. Murkowski 
Congressman Don Young 



Executive Branch - Departments 
Department of Agriculture 

Forest Service 
Department of Commerce 

National Marine Fisheries Service 
National Oceanic and Atmospheric Administration 

Department of Defense 
Army Corps of Engineers 

Department of Energy 
Federal Energy Regulatory Commission 

Department of the Interior 
Advisory Council on Historic Preservation 
Bureau of Indian Affairs 
Bureau of Land Management 
Bureau of Mines 
Fish and Wildlife Service 
Geological Survey 
National Park Service 

Department of Transportation 
Coast Guard 

Independent Establishments 
Environmental Protection Agency 

Boards, Committees, and Commissions 
Marine Mammal Commission 

State of Alaska 
Office of the Governor 

Division of Policy Development and Planning 
Office of Coastal Management 

Office of the Lieutenant Governor 
Department of Administration 
Department of Commerce and Economic Development 
Department of Community and Regional Affairs 
Department of Education 
Department of Environmental Conservation 
Department of Fish and Game 
Department of Health and Social Services 
Department of Labor 
Department of Law 
Department of Natural Resources 

Commissioner 
Office of Research and Development-CZM Coordination 

Department of Revenue 
Department of Transportation and Public Facilities 
Legislature, Division of Public Information Services 
Alaska Historical Library 
Alaska Oil and Gas Conservation Commission 
Alaska State Library 
University of Alaska 

Arctic Environmental Information and Data Center 
Arctic Project Office 
Institute of Marine Science 
Institute of Social and Economic Research 



Institute of Water Resources 
Sea Grant Program 

Local Government and Native Organizations 
Alaska Eskimo Whaling Commission 
Alaska Federation of Natives 
Alaska Legal Services Corporation 
Alaska Native Foundation 
ANILCA Section 805 Regional Councils 

Arctic Regional Council 
Interior Regional Council 
Southcentral Regional Council 
Southeast Regional Council 
Western Regional Council 

ANILCA Section 805 Local Advisory Committees (Arctic Region) 
Eastern Arctic Advisory Committee 
Kotzebue Advisory Committee 
Lower Kobuk Advisory Committee 
Noatak/Kivalina Advisory Committee 
Northern Seward Peninsula Advisory Committee 
Norton Sound Advisory Committee 
Southern Norton Sound Advisory Committee 
St Lawrence Island Advisory Committee 
Upper Kobuk Advisory Committee 
Western Arctic Advisory Committee 
Arctic Slope Corporation 

Arctic Slope Native Association 
Arctic Slope Regional Corporation 
Atkasook Corporation 
Barrow City Manager 
Bristol Bay Native Corporation 
Calista Corporation 
Cully Corporation 
Doyon Limited 
Inupiat Community of the Arctic Slope 
Kaktovik Inupiat Corporation 
Kuukpik Corporation 
Manilaq Association 
Mayor of Barrow 
Mayor of North Slope Borough 
Mayor of Kaktovik 
Mayor of Nuiqsut 
Mayor of Point Hope 
Mayor of Wainwright 
Municipality of Anchorage 
North Pacific Rim 
North Slope Borough 
North Star Borough Library 
Northwest Alaska Native Association 
Nunamuit Corporation 
Olgoonik Corporation 
Tigara Corporation 
Ukpeagvik Inupiat Corporation 

VI- 3 



Special-Interest Groups 

Petroleum Industry 
ABSORB 
Alaska Oil and Gas Association 
Amerada Hess Corporation 
American Petroleum Institute 
Amoco Production Company 
Arco Alaska, Incorporated 
Atlantic Richfield Company 
BP Alaska Exploration, Incorporated 
Canadian Occidental Petroleum, Ltd. 
Canadian Superior Oil Limited 
CANSO Oil and Gas, Incorporated 
Champlin Petroleum Company 
Chevron USA Incorporated 
Cities Service Oil Company 
Conoco Incorporated 
Dome Petroleum Limited 
Diamond Shamrock Corporation 
Dillingham Maritime 
Esso Resources Canada, Limited 
Exxon Company, USA 
Geophysical Services, Inc. 
Getty Oil Company 
Gulf Oil Exploration and Production Company 
Hunt Oil Company 
Husky Oil Company 
Idemitsu Alaska Oil Development Corporation 
Imco Services 
Marathon Oil Company 
Mobil Exploration and Production Services 
Mobil Oil Company 
Murphy Oil Corporation 
National Ocean Industries Association 
Occidental Petroleum 
Ogle Petroleum Incorporated 
Oil and Gas Journal 
Pan Canadian Petroleum Company 
Parker Drilling Company 
Pennzoil Company 
Phillips Petroleum Company 
Resource Development Council 
Shell Oil Company 
Sohio Alaska Petroleum Company 
Sun Exploration and Production Company 
Superior Oil Company 
Tenneco Oil 
Texaco Incorporated 
Union Oil Company of California 
Zapata Offshore Company 



Other Groups 
Acoustical Society of America 
Alaska Center for the Environment 
Alaska Conservation Society 
Alaska Fisherman's Union 
Alaska Professional Hunters Association 
Alaska Public Interest Research Group 
Alaska Wildlife Federation and Sportman's Council 
American Cetacean Society 
Audubon Society 
Center for Action on Endangered Species 
Chugach Gem and Mineral Society 
Committee for Better Environment 
Environmental Defense Fund 
Environmental Services Ltd. 
Fairbanks Environmental Center 
Friends of the Earth 
Greenpeace Alaska 
Isaac Walton League of America 
Natural Resources Defense Council 
Northern Rim Resource Management Council 
North Pacific Fisheries Management Council 
Rural-CAP, Incorporated 
Sierra Club 
Southeast Alaska Conservation Council, Incorporated 
Trustees for Alaska 
Whale Center 
Yukon Conservation Society 

D. Contributing Authors and Supporting-Staff Members 

Raymond R. Emerson, Supervisory Environmental Specialist, 
Environmental Assessment Section 

Richard W. Roberts, Oceanographer and Sale 97 Coordinator 
Kay V. Tracy, Technical Publications Writer-Editor 

Contributing Authors 
Helen Armstrong, Sociologist 
Kevin R. Banks, Economist 
William G. Benjey, Oceanographer 
Donald Callaway, Social Economic Specialist 
Donald J. Hansen, Wildlife Biologist 
Gail V. Irvine, Marine Biologist 
Jon Lockert, Economist 
Harry H. Luton, Sociologist 
Maureen McCrea, Social Science Analyst 
Jon Nauman, Meteorologist 
Brunhilde O'Brien, Mineral Leasing Specialist 
Richard T. Prentki, Oceanographer 
Evert E. Tornfelt, Social Science Analyst 
Gary P. Wheeler, Wildlife Biologist 



Supporting-Staff Members 
Elinore M. Anker, Editorial Assistant 
Sophia L. Asberry, Clerk-Typist 
Jean Brown, Clerk-Typist 
William Chambers, Cartographic Technician 
Patti Fletcher, Clerk-Typist 
Joy Geiselman, Oceanographer 
Debby J. Johnston, Wildlife Biologist 
Alona 0. Latonio, Clerk-Typist 
Debby McAtee, Cartographic Technician 
Richard H. Miller, Washington EIS Project Officer 
Joel Nudelman, Cartographic Technician 
Carolyn Palmer, Secretary 
Mazelle 0. Parker, Clerk-Typist 
Rose M. Paul, Supervisory Clerk-Typist 
Grace R. Rivas, Clerk-Typist 
Richard Rothley, Cartographic Technician 
Colleen Ryan, Technical Publications Writer-Editor 
Nora Sanchez, Clerk-Typist 
Carolyn Shepard, Clerk-Typist 
Bradley Springer, Cartographic Technician 
Barbara Squartsoff, Clerk-Typist 
Janet Stan, Clerk-Typist 
Sylvia Stewart, Clerk-Typist 
James W. Sullivan, Economist 
Jean Thomas, Illustrator 
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John Tremont, Environmental Specialist 
Terri Walker, Clerk-Typist 
Laura J. Yoesting, Environmental Specialist 

Management 
Judith C. Gottlieb, Deputy Regional Supervisor, Leasing and Environment 
John Schindler, Chief, Environmental Assessment Section 
Paul Lowry, Chief, Technical Support Unit, Environmental Assessment 
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Errata 

The following changes to citations in the text should be made to maintain consistency between text 
citations and bibliography references. 

Section IV-A 

Figure IV-9 -- Change Samuels et al., 1983, to Samuels, Banks, and Hopkins, 1983. 
Section IV-L 

Page IV-L-7 -- Change USDOI, MMS, 1985 (two citations), to USDOI, MMS, 1985d. 

Section V 

Page V-46, Response 7-5 -- Change Allen et al. (1984) to Allen, Hale, and Prentki (1984). 
Page V-94, Response 21-11 -- Change USDOI, MMS, 1985, to USDOI, MMS, 1985a. 

Page V-97, Response 21-27 -- Change Richardson et al. (1985a) to Richardson, Wells, and Wursig 
(1985). 

Page V-101, Response 21-55 --  Change MMS, Alaska OCS Region, 1987, to USDOI, MMS, Alaska OCS 
Region, 1987. 

Page V-126, Responses B-47 and B-49 -- Change Richardson et al., 1985a, to Richardson, Wells, and 
Wursig, 1985. 

Appendix B 

Page B-1 -- Change NSB, 1983, to NSB, 1983a. 
Page B-2 -- Change Maynard and Partch et al., 1985, to Maynard and Partch, Dames and Moore, and 

Stephen Braund and Associates, 1985. 

Page B-5 -- Change OGJ, 1985, to OGJ, 1985~. 
Page B-6 -- See change for Page B-2. 
Page B-9 -- Change Dome Petroleum Limited et al. (1982) to Dome, Esso, and Gulf (1982). Change 

USDOI, MMS, 1984, to USDOI, MMS, 1984a. 

Page B-10 -- Change OGJ, 1985, to OGJ, 1985b. 
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ALTERNATIVF-FSLRGY SCII'PCFS AS AN ALSERXATII'F TI THE OCS PROGRAM 

A. Introduction 

The ail and gas that cruld become available from the proposal could add to 
Sarinnal donestic production. To delay or eliminnt~ the prcposed sale ir part 
or in vhole would reduce future OCS oil and go- ~moducti<~n, recessitate 
escalated importc of oil and g a r ,  andlor require the development nf alterna- 
tive-ener~v S P Y T C ~ S  to repl~ce the energy resources expected te be recovered 
if the proposed sale took place. 

If the proposed sale were canceled, a 7  additive effect oi xrrrter oil an2 pas 
deficits could he exnrcted to result in increased imports; and the following 
energv actions or sourre+ nlpht he used as subst~t!~tec. (Some of these 
actions are not f~asihle at this time and ma\ nor be feasihle durine the 
estivated production life of the Beallfort Sea Planning Area.) 

Imported Oil and Gas SCP Section 8 of 
this anoendix 

Coal 
Coal Conversion to Synthetic Fuels 
Oil-Shale Conversion to Synthetic Furls 
Biomass Conversinn to Synthetic Fuels 
Domeattc Onshore Oil and Gas 
Geothermal Power 
Solar Power 
l:fnd-Turbine Power 
Hydroelectric Power 
Nuclear Power 
Conservation 

. ,  - 

See Section C 
Sec Section n 
See Section E 
See Section F 
See Section G 
See Section H 
See Section I 
See Section J 
See Section K 
See Section L 
See Section M 

This appendix briefly discusses these alterniltives. For more detailed infnr- 
nation on each nf these energy source- and their respective mr.irunmentai 
effects, refer to "Fnergy Altern~tives: A Comparative Analysis" (University 
of Oklahoma. 1975), prepared for the Bureau of [.and Ynnagement by the Science 
and Puhlic Policy Program of the Universitv of Oklahoma and the Propnaed 
5- yea^ Outer Continental Shell Oil and Gas Leasing Program, Mid-1987 to 
Mid-1992 (USDOI. MHS, 1987). 

E. Imported nil and Gas 

1. Background Considerations 

Spurred by new discoveries and competition. Hiddle East oil productton cx- 

panded in the 1950'8 and 1960's. Nev markets vere opened an6 prices softened. 
Retveen 1948 and 1972, the real price of oil fell. V.S. consumption of oil 
simultaneously increased vhile production remained constant: importa were 
relied upon to make up the difference. 

Two major shocks to the vorld oil market focused public attention on oil- 
suppl~ issues. The 1973-1974 Arab oil embargo cut off Middle Fastern oil 
sources from unrestricted trade in world oil markets and resulted in escala- 
tion of oil prices from R pre-embargo world price of $7.74 per harrel in 1970 

aost likelv number of 157 spills from all sources (all past and future ocs 
leasing, all domestic and import tnnkering). Thus, oil spills associated vith 
imports represent nearly 40 percent of all oil spills greater than I OD0 
barrels over the 30-"ear period used in the nsseesrnent of cumulative .ffec;.. 

3. Conclusions 

Major oil spills from tankers could result in the most significant environ- 

mental effect associated vith the use of imported oil. Additional major 
environmental concerns include effects from tanker spills that occur in 
sensitive areas that are othervise protected from oil apills. e.g., the 
Farallon Islands; air-quality effects associated vith tanker unloadings: and 
increased vessel traffic and port eonpestion. 

C. Coal 

1. Background Considerations 

Coal is combustible rock that contains more than 50 percent hy weight and 70 
percent b" volume of carbonaceous material from the accumulation, and physical 
and chemical alteration, of vegetation. Classification of cosl is based on 
chemical analysis and certain physical reaetfonr that measure the progressive 
response of coal to heat andlor pressure. The nnalysir involves the determi- 
nation of four constituents: (1) moisture. ( 2 )  mineral impurity (ash). 
(3) volatile material (gss/vapor), erd (4) fixed carbon (solid residue after 
removal of the R R ~ ~ s ) .  Based upon these constituents, coal is ranked from 
low-ranked lignite through suhbituminous and bituminous coal to high-ranked 
anthreeite and mets-anthracite. Ninety-seven percent of the U.S. coal re- 
serves are either bituminous (66%) or suhbituminous (31%). with the rcznining 
coal being anthracite. 

Most of the bituminous cosl produced in the U.S. is burned to obtain thermal 
energy for generating elertricity, processing raw or manufactured material, 
and heating Industrial complexes (see Tables A-1 and A-2). Other uses include 
gasification and liquefaction (see S~CS. C.1 and C.? of thl. appendi~). 

The total demonstrated U . S .  reserve base is about 488 billlon tons (Table 
A-3). The Federal Government manages ahotlt 60 percent of the coal resources 
within Colorado, Hontana, Xev Mexico, Aorth Dakota, Iltah, and h'yoming. At the close of Fiscal Year 1983, 18 competitive and noncompetitive coal lenses were 
issued eoverinK 22,108 acres. Aa of September 30, 1982, 691 coal leases 
covering 1,288,310 acres vere active (USnlII, 1984). 

Coal shoved a slight recovery in 19R4 and 1985 after a series of setbacks due 
to the recession and the falling export market (Table A-2). Coal usage 
indicated an increase of coal consumption, particularly by the utilities and 
steel industries (Table A-I). Coal consumpticn vaa 791.3 million tons in 1984 
and 818.6 million tons in 1985, and coal production was 898.9 million tons in 
1984 and 886.1 million tons in 1985. 

2 .  Environmental Effects 

Numerous environmental effects can result from the mining and comhuation cf 
coal--land-dtsturhanre effects of mining: reelamatior~ procedures: acid-mine- 

to a postembargo price of 114.40 in 1975. The vorld oil market received its 
second major jolt during the IGt.:Y-1980 Iranian revolution, which nnre again 
,educed oil-supply levels and accelerated prices to a 1980 world price of 
$42.36 oer harrel. 

In response to there events, the U.S. and the rest o t  the vorld instituted a 
wide variecv of measures to conserve enerC!. and to find alternative sources of 
supplv. The rrwlts of these efforts to reduce import* generally have been 
nlccessful. The anderlvlnp market stracture for energy has been altered. 
World demand for oil peaked in 1077 and appears tn be in a structural decline. 
crocs nntinnal products have been rirlng along witll nonenerpp output, alterna- 
tive-enrrpv sources, and non-OPEC (Or,qavization of Pet-o!eum Exparting Coun- 
trJe~1 The overpll R U C C ~ L S  t o r  these measures vss reflected bv 
the l!l84 decline 17 the vorld oil ~riee tn ahour $29.00 per barrel. 

l h ~  inability of the OPFC to recure  the cooperation of its members to reduce 
production and halt rhis prire slide contr:httted to decisions by certain OPEC 
members tc, euhata~tially increase production. Durinp 1086, the combination of 
lower dcmand--inicinlls h r o ~ ~ h t  about as a respnnsr to high OPEC pricing--and 
the decislrnr to increase rates of production resulted in very rapid decline- 
in oil prices to levels that vere inconceivahlc only month- enriler. nuring 
1086, world oil prices on the spot markets alsr 'requently frll to level* well 
helov S10.0O per barrel: hy v e a r ' s  end. prices had increased modestly to 
npproxiaately $15.00 per hnrrel. 

The prirlrrv h~rard to the environment from increased oil end gas imports is 
the possibility of oil spills, vhirh car result from intentional or accidental 
(tanker casualtiefi\ dipcharper. YOT a more Cctailrd discussion of the envi- 
ronmental effects from oil spills, see Section 1V.A n f  this 11s. 

intentional discharges vould result largely from unrontrollsd dehallnatinp of 
tankerr. The effects of this chronic, Inw-level pollution are largely un- 
known. The vorldwtdr tanker-cir~uslty snalvsis indtcatcs that. overall, an 
in~irnifieant amntxnt of the total volume of transported oil ih spilled due to 
tanker accidents. Hovcver, s sinple incidevt--such as the breakup of the 
Torre Canvon in 1967 or the h u e o  Cadi, in 1978--can have di*eatrous results. 
Furth:r, elen relatively smnlmom tankerinp ~f imported oil can I>.vrc 
najrr r f f o c t s  on pcnritivc coastal environments. Fcr example. in less than 
one year, tvo spills occurred off San Francisco and generaced serious effects 
on marine and coastal birds around the Farallan Islands National Marine 
Sanctuarc and up and down the coast of California. Over :.OD0 serhirds were 
killed h" the P!!rrto Hican tnnker which contacted the Farrllon I~lnndr. 

The asqessrncnt of cumulative effects in the Proposed )-Year OCS 1.easing 
Program (UsnOI. MMS. 1987) includes the estimated mean number of oil spills 
a ~ ~ ~ ~ i a t e d  with importing oil and refined produ~ts via tanker. The assumed 
frequency of tanker epillp ~reater than 1.000 barrela was 1.3 spills per 
billion barrels transported. Further. only one-hal' of the 1.3 apills per 
billion barrels was assumed to occur in U.S. waters. The estimated most 
likely number of larp oil spills from tavkering of imported oil used in the 
cumulative case--baaed on estimated imports over a 30-year period--was equal 
to 61 spills of 1.000 barre's or greater. This compares with an estimated 

Table A-1 
Coal Consumption by End-l'ac Sector 

(million short tons) 

Electric Coke Other Residential 
Year Utilities Plants Industrial and 

Commercial 

Source: Energy Information Administration, Annual Energy Review 1985, (a) 
Preliminary. 

Table 11-2 
Coal Overview 

(million short tons) 

Year Production Consumption Imparts Exports 

Source: Fnergy Information Administrstion. Annual Energy Review 1985, ( a )  
Preliminary. 

Table A-3 
Demonstraced Reserve Base of the lajoi Coal Provinces in rhr I'!iited Stares 

Demonstrated reserves 
(10 millions of tons) 

Appalachian 
Interior 
western 

Source: Energy Information Administration. Annual Energy Review 1985 



drainape problems; problems of air pollution, including the local and global 
effects of sulfur oxides and esrbon-dioxide emissione; and problems associated 
with transportation, While existing environmental problems related to the 
present coal-fuel cycle are likely to increase in scale, additional problems 
are likely to srise as new coal-gasification and -liquefaction plants begin 
operating. These new plants may be needed to offset the shortfall in avail- 
ability of exi~ting fuele if OCS oil end pas is reduced through delay or 
elimination, in part or vhole, of the proposed OCS leasing program. 

Coal can be mined by tva methods--surface mining and underground mining. 
Surface-minable coal accounts for about 32 percent of the demonstrated coal 
reserves in the U.S. (Table A-3). Surface mining can resulZ in effects on 
air. land, and water by creating conditions that promote water and wind 
erosion, destruction of topsoil, elimination of vegetation, and contamination 
of soil and water from veathering of toxic strata. 

According to Federal Office of Surface Mining Final EIS (1980). surfnee mining 
of cosl completely eliminates existing vegetation, destroys the genetic soil 
profile, displaces or destroys wildlife and wildlife habitat, degrades air 
quality in the area, alters the current land uses, and--to aome extent-- 
changes the &enere1 topography of the area being mined. Without diligent 
reelaaation, surface-mined lends are often unsuitable for other uses. 

The Department of Energy (DOE) Environmental Development Plan on Coal Extrec- 
tion and Preparation (USDOE, 1979) reports significant water-quality deprada- 
tion from former mining sites, with severe effects on aquatic ecosystems. 
Streams end reservoirs (primarily in the eastern U.S.) have been affected by 
sedimentation from surface mines. acid-mine drainage. and erosion of spoil 
piles from mining and coal cleaning and preparation. 

Surface-mining effects on ground water include: (1) drainage of usable water 
from shallow aquifers. ( 2 )  lowering of the vater table in adjacent areas and 
changen in flov direction within aquifers. ( 3 )  contamination of aquifers below 
mine operations from leakage of mine waters, and ( 4 )  increased infiltration of 
precipitation on spoil piles. The improper removal of overburden can cause 
the loss of topsoil and exposure of the parent material, and can create vast 
wastelands. The stockpiling of topsoil fram the area can deetroy or alter 
many of the natural soil characteristics. 

Surface mining of coal causes indirect and direct effects on wildlife that 
come primril; from the removal and redistribution of the land surface. The 
area being surface mined (open pit) and the associated stockpiles are not 
enpable of providing food or cover for wildlife. Without proper rehabili- 
tation, the area must go through a veathering period end may require a fev 
years to several decades before vegetation is re-estebliahed. Broad and 
long-lasting effects on wildlife within the area can occur frs. thia sltera- 
tion of the habitat. 

Mechanical cleaning of coal elso causes effects on land use. Although the 
amount of land required for disposal of coal-cleaning vastes varies vith coal- 
extraction techniques and characteristics, National estimates range from 0.3 
to 0.9 acres used per million tons of coal cleaned. 

Underground mining of coal has the potential to result in subsidence, dropping 
of the water table, or interception of surface-water drainages. Subsidence ia 
probable in most underground eoal mining. Depending upon the degree of 
extraction, subsidence occurs imediately or at some future time. Subsidence 
may disrupt aquifers, damage surface facilities, and trigger mud slides or 
rock falls. In some c a s e s ,  subsidence can lend to permanent loss of coal 
resources. 

The health and safety of mine workers are major concerns associated vith both 
surface and underground mining. Safety and health hazards to the workers. 
especially in underground mining, are the highest of any industry. Additional 
discussion on effects associated with coal development can be found in the 
Final ElS on the Proposed Federal Con1 Leasing Program (USDOI, 1974). 

Coal is transported by rail, truck, vater, slurry pipeline, or conveyor belt. 
The environmental effects of cosl transport occur during loading, while 
enroute, and during unloading. All forms of eon1 transport exhibit cornon 
environmental-effect factors. All forms use land for terminallhandling plants 
or for railroad installations or pipeline throughvays. Rail transport and 
trucks cause damage to buildings, and trucking causes major structural damage 
to highvays. Air pollutants and noise are emitted from engines povering the 
transportation facility. The transport of eoal necessarily involves fugitive 
dust emission, which further affects the air quality. 

Combustion of coal results in the emission of carbnn dioxide, sulfur oxides. 
and nitropen oxides, which contribute to the problems of acid rain and poten- 
tial climatic warming (greenhouse effect). Acid rain is being recognized as a 
major environmental concern that adversely affects aquatic and terrestrial 
ecosystems. Many unccmbueted or partially combusted carbon compounds. includ- 
ing know or porentiel mutagens and carcinogens such aa polycyclic aromatic 
hydrocarbons are also emitted during coal combustion. These carbon-compound 
emissions are cause for ecologicel and human-health concerns. 

3. Conclusions 

The major environmental effects of expanding coal production include dirrup- 
tion of larpe areas of land surface with surface mines, additional acid-mine- 
drainage problems, and the greeter air-quality effects associated vith burning 
coal rather than natural gas or oil in power plants. 

D. Coal Conversion to Synthetic Fuels 

I. Background Considerations 

Synthetic-fuel development has elowed d o w  due to the sagging price of crude 
oil that resulted from a vorld surplus. Oil-price moderation, soaring costs. 
and lack of Federal assistance have led operators throughout the U.S, to 
shelve, delay. or abandon commercial synfuel ventures. Some operators have 
kept their projects in order to alleviate future depression of fossil fuels. 

Coal can be converted to synthetic fuel by either gasification (synthetic gas) 
or liquefaction (synthetic liquid). These processes involve the breaking. or 
"cracking." of heavy hydrocarbon molecules into lighter molecules and the 
simultaneous enrichment of the molecules with hydrogen. 

Water is required in both processes as s source of hydrogen and for other could produce sufficient quantities of hydrocarbon to make South Afrira aelf- 
process steps (e.g., removing sulfur ccnpounds and ss a cooling component). sufficient (Engineering and Mining Journal, Novemher 1982). Four major 
In ~tncral, lower-quality coals (lignitic, subbituminous, and bituminous) are direct-liquefaction processes are tinder development: Solvent Refined Coal 
more efficiently converted to synthetic fuels than anthracite (Rickert and (SRC) I and 11. H-Coal, and Donor Solvent. 
Ulman. 1979). 

a. Coal Gasification 

The coal-gasification process uses coal to produce gaseous fuel products that 
can be directly combusted in a boiler, used ss chemical feedstock, or used as 
a product that can be converted into liquid fuels (see Sec. D.1.b of this 
appendix). 

Three ingredients are required to chemically synthaniee gas from coal--  
carbon, hydrogen. and oxygen. The synthesis is performed by reacting coal 
under sufficient heat with steam and air. Depending on combustion (air vs. 
pure oxygen), the gas produced is either a low-Btu (100-200 Btu's standard 
ft') or medium-Btu (300-650 Btu's) gas. The medium-Btu gas can be further 
processed hy methanstion to produce high-Btu (950-1.050 Btu'~) pas (Rcntr and 
Salmon. 1981). 

Several types of gasifiers are commercially available for the production of 
low and medium Rtu gas (Koppers - Tetrek. Winkler, and Lurgi). A detailed 
discussion on the chemical and design considerations. as well as a process 
description, can be found in "En>,ironmental, Health. and Control Aspects of  
Coal Conversion: An Information Overview" (Braunstein and Copcnhaaier, 1977). 

a1 gasification seem- to be the leading comerrial-scale synfuel proleet 
rhrouphout the world. In the U.S., only 30 coal-to-synthetic-fuel protects 
were in operation in 1981. Of these, only B are commercial operations. The 
reminder are demonetrationlpilot plants or process-development plant.. 

T ' r  state-of-the-art pasifier available far use in gasification of the highly 
r ing eastern bituminous coal and other eorla is an atmospheric Kopperq- 

zek unit. The most advanced pasifier is the pre~surired Texseo gasifier. 

b. Gas Liquefaction 

Coal can he liquefied by both direct and indirect processes. Indirect-liq~e- 
faction processes convert coal to liquid products by first paslfying coal to s 
mixture of carbon monoxide and hydropen (synthetic gas) and then allowing 
these gases to react in the presence of a catalyst to form liquid products. 
In the direct-liquefaction process, a coal slurry is reacted directly with 
hvdropen in the presence of a rntnlyst, thus eliminating the step invnlvinp 
the indirect-liquefaction process. After hydrogeneration, the solids and 
liquids are separated. The residual solids are then burned in r pnsifier to 
generate hydrogen and steam. The quality of the liquid crn  be elther a 
boiler-fuel grade or a synthetic-crude grade. 

2. Environmental Effects 

The major potential environmental. health, and socioeconomic problems related 
to coal conversion are terrestrial, air- and water-quality effects resulting 
fram discharged effluents, air emissions, and solid-waste disposal associated 
with mining, transportation, and processing of the coal. (See Sec. C of thia 

appendix for a diseuasion of the effects associated wlth the mining of coal to 
supplv coal-pasificstion or liquefaction plsnts.) 

In its EIS on Syntheti~ Fuels and the Environment - An Environmental and 
Regulator" Impact Analysis (USDOF, 1980), the DOE report- that substantial 
quantities of solid-vaste material will be generated in each stage of the 
coal-conversion process. Waste material will be generated directlp from the 
process that is part af che original feed, such as ash, unreacted carbon in 
the form of chars and tars, and fly ash from auxiliary boilers. Secondary 
wastes consist of added materialslchemicals. such as catalyfts or eoal eondi- 
tioners. lime from scrubbers, and added reactants from vater treatment. 

There Is concern for the health and safety of vorkcrs since many hazardous and 
toxic sllhstances are formed and used in the synfuel process. Many auhatsnees 
are identified carcinogenic materials that can form in coal conversion, c.8.. 
henr~fA)~~ren~, dibenr(a.h)anrhracenel chrysene, 2nd 7-methylbent(c)-aeridine 
a s  well as aromatic amines (e.g., naphthvlnmine and benzidine) (USDOE, 1980). 

Air-quality emissions trom coal-conversion facilities can include sulfur 
oxides, particulate matrer, nitrogen oxide.. hydrocarbons, hydrogen slnlfides, 
amonia, hydroger rvnnide. polynuclear aromatic hydrocnrhons, nitrogen and 
sulfur rontaininp heterocyclic compounds. and trace elements. The appropriate 
 be of exi~tinp available technolopv ehould control source emissions to levels 
in compliance with applicable current regulations. 

wa-tewater will result from numerous smxice+ within the process. Standard 
treatment system. uclnp flocculation and hlndigeatlon should prevent water- 
qu8lity problems. 

3. Conclusions 

The major e~ivironmental effects of  expanding clip use of coo2 f n  synthetic-fuel 
production include air-ounlity effect. generated hy synthetic-fuel plants, 
wastevater generntrd in the prnductian of avrthetir fuels, and concerns for 
the health and safe[,, of workers in synthetic-fuel plants. 

E. Oil-Shale Conversion to Synthetic Puels 

The Fisher-Troprch process, which converts synthetic gas to a Ilqoid product. I. narkground Consideratinns 
has heen operatln~ in South Africa's Sasol plants using a commercial gasifier 
(Lurpi). These facilities convert coal mlned onsite into 27 different loel l he production of srnrhetic fuels from oil shale an alternative- 
and chemical products. The combined coal ronsumption of all thrrr plants will energy sotlrce. Oil shale i+  a fine-prained, sedimentary rork containing 
be ahout 33 million metric tons per year .  It is predicted that Sasol, Ltd., material called keropen. Keropen i C  of high molecular weipht and has low 





transportation. Some processes require mechanical preprocessing to Separate 
the municipal solid waste into a refuse-derived fuel and other noncombustible 
and r~onbiodegradable materials. Some of the noncumbustible and nonbiodegrad- 
able materials such as ferrous metal, aluminum, and glabs are recyclable. 

Silviculture-biomass production and residue-removal schemes have the potential 
to sipnificantly increase air and water erosion of the soil. Erosion of the 
soil from cleared areas is fair],. predictable and can be aerlous in erens of 
high rainfall and hilly topography. 

Combustion of urban wastes in waterfall boilers is the most developed process, 
with eight plants commercially operating in U.S. cities. Urban-waste furnaces 
are being demonstrated at a facility processing 600 tons per day in Milwaukee, 
Wiseonsln; and a ZOO-ton-per-day unit has been undergoing tests (joint Envl- 
ronmental Protection Agency [EPA] and OOF sponsorship) with 50-percent refuse- 
derived fuels at Ames. Iowa. since 1974. 

Pyrolysis or thermal-gasificariur~ processes have been tested in Charleston, 
West Virginia; Baltimore, Maryland; and El Cajon. California. Municipal solid 
waste is decomposed in an oxygen-deficient atmosphere to produce combustible 
gas and liquids. Scrubbing is used to remove hydrochloric acid, hydrogen 
sulfide, and Sor Wastewater is a byproduct that requires treatment. 

Silviculture for methanol production should nut contribute to air pollution ae 
dustinp does to farming. For s plant that would process 2.000 tons per day of 
green wood and produce 170.000 gallons per day of methanol. it has been 
estimated that 1.000 tons per day of CO would be vented into the atmosphere 
(USDOE. 1980). 

With the generation of methanol from wood using an estimate of 0.25-percent 
product loss to the air, 1.4 tons per day of hydrocarbons are estimated. The 
facility veuld also generate 0.44 ton per day of particulate emission from the 
grinding room. When grain starch is converted to alcohol by means of hydroly- 
sis and fermentation. approximately equal weights of ethanol and carbon 
dioxide are formed in the process. 

The bioconversion process for converting solid and liquid urban wastes into 
methane is in the research and early pilot-plant stages. The processes le.lve 
a waste-disposal problem in the form of liquid-digester residues, mirro- 
organisms, and inorganic nonbiodegradable material. A DOE-sponsored digestion 
plant at Pompano Beach, Fiorida, and the ANFLOW project are currently produc- 
ing methane. 

2. Environmental Effects 

Biomass conversion r o  synthetic fuels, and its residual wastes, will have 
effects on water and air quality and on the land (ernsion and nitrogen deple- 
tion of the soil). Additionally, the general public may be exposed t o  aes- 
thetic problems--dust, noise, and odor. 

Following 16 a description of the adverse effects on the ecosystem from 
biomass conversion. 

a. Ethanol and Methanol 

Growing corn for ethanol production requires large amounts of nitrogen. In 
order to prevent nitrogen loss in the soil, rotation of crops with legumes or 
the use of anhydrous ammonia would be required. The runoff and leaching of 
pesticides and fertilizers would accompany increased grain cultivation. This 
can have an adverse effect on the ecosystem and possibly on humans. 

The loss of sediments due to erosion. as well as the leaching of salts, could 
cause a wide variety of effects on ecosystems and could cause a reduction in 
land productivity. 

Extensive production of methanol from silviculture-biomass resources may 
disturb up to 50 percent (350 million acres) of current forest land. In 
addition to pollution effects, methanol production has the potential to cause 
severe ecosystem effects, such as the elimination of the range of certain 
spec~es, elimination of threatened and endangered species, and elimination of 
specific ecotypes. 

Emissions from combustion and co-combustion facilities are known to contain 
fly ash, organic compounds, end trace elements and are a health-and-welfare 
co,.;ern. 

The presence of combustible dust may create explosion hazards. These opera- 
tions also expose the general public to aesthetic problems (duet, noise, and 
odor), which can result in siting problems. Traffic flow in the vicinity of 
the plant is also a concern. 

3. Conclusions 

The major environmental effects associated with expanded production of syn- 
thetic fuels generated from biomass include the land erosion associated with 
farming and silviculture water-quality effects associated with wastewater 
disposal, residual solid wastes. and air-quality effects--especially from 
burning urban waste for power generation. 

6. Domestic Onshore Oil and Gas 

I. Background Considerations 

The Annual Energy Review 1985 estimated that onshore, undiscovered recover- 
able oil resources ranged from 42 billion barrels (Bbbls) of oil iith a 95- 
percent probability to 71 Bbbls with a 5-percent probability (mean resource of 
55 Bbbls). Onshore, natural gas resources range from 320 trillion cubic feet 
(Tcf) of gas with a 95-percent probability to 570 Tcf of gas with a 5-percent 
probability (mean resource of 430 Tcf). 

The major areas for oil and gas activities (exploration and development) in 
the U.S. are within three regions: the Rocky Mountain Region, the Mid- 
Continent, and the Eastern Overthrust Belt. According to the 1984 Interne- 
tional Petroleum Encyclopedia, 7,914 new-field wildcat wells were completed 
during 1982, with 1,402 wells completed as producers--for a success rate of 
17.72 percent. That compares with 17.67 percent producers in 1981 and a 
record 19.05 percent in 1980. The 1,402 new-field discoveries of 1982 repre- 
sent a 1.5-percent decrease from 1981. The American Association of Petroleum 
Geologists estimated that 1982's new-field discoveries contained reserves of 
651.64 million barrels of oil and condensate and 3.84 Tef of gas--a decrease 
of 0.2 percent in liquids and 10.7 percent in gas from figures reported for 
1981. 

2. Environmental Effects 

The environment can be affected by the different phases of ail and gas 
activity--exploration and development, and production. The environmental 
effects of onshore oil and gas are similar to those already described (see 
Secs. 1V.A and 1V.R of this EIS). These include physical, biological, and 
socioeconomic effects resulting from drilling activities, transportation, and 
processing of the oil and gas. 

In the exploratory phase, two activities--off-road-vehicle traffic and 
exploratory techniques--would have an effect on wildlife populations and 
habitats. Noise from heavy-duty exploratory vehicles and associated hum" 
involvement would adversely aff~st wildlife, particularly ground-nesting 

Residual wastes (solids remaining after the fermentation process) have been 
estimated for a 20-million-gallon-p.r-day ethanol plant. The amount of raw 
waste might range from approximately 12 to 55 gallons per gallon of product. 
The waste may contain contaminants equivalent to 0.12 to 0.17 pound of (5-day 
biochemical oxygen demandlgallon of ethanol product). 

Approximately 0.5 pound of excess activated sludge can be expected for each 
pound of dOD removed. Assuming that the raw waste contains 0.17 pound of 
ROD per gall5on of product ethanol, 95-percent removal corresponds to 961 tons 
of %OD removed per 1.012 Btu's produced. Excess waste will amount to 480 
tons p& 1,012 Btu's. 

For a 170.000-gallon-per-day methane plant with activated-sludge treatment, it 
has been estimated that 0.64 tan per day of BOD would be produced along with 
6 tons per day of waste-activated solids and5 25 tons per day of ash and 
unburned carbon. 

b. Organic (Urban) Waste 

Waste-conversion processes greatly reduce municipal solid-waste volume hut 
still leave waste residuals that go into landfills or impoundments. The 
chemical composition and source (domestic, industrial) of the municipal solid 
waste--leachability of fly and bottom ash, pyrolysis byproducts, scrubber 
sludge, and the ~naerobic digestion sludge--1s a concern. Selection of 
landfill sites and facility siting may be affected. 

Effluents discharged at disposal sites (pits. ponds. lagoons) are likely to 
contain the same ingredients that arc present in raw municipal waste and may 
pose s hazard to water resources and ecosystems. 

Waste-plant, front-end processing, storage, and transport operations may pose 
an occupational hazard to workers. Data indicate that dust, micro-organisms. 
hazardous chemiesls, and noise are all highest close to equipment for provid- 
ing and storage of municipal polid waste. 

birds, reptiles, and burrowing animals. Seismic exploration utilizes explo- 
sives thumpers, and vibrators to test for oil and gas resources. These 
techniques disturb wildlife by disrupting their habitat and cresting loud. 
sudden noise. 

Off-road vehicles, seismic activity, drilling of test wells, excavation Of 
construction materials (sand and gravel), and building of service roads and 
drilling pads cause soil particles to become unconsolidated and increase the 
soil's ~usceptibility to wind and water erosion. The disposal of drilling 
muds and dumping of waste oil in sump pits would contaminate soils in the area 
of drilling sites. 

In areas where unstable soils are located and the potential for natural 
revcpetation is low, such activities can cause long-range effects on aurface- 
water quality. increase erosion, and decrease wildlife habitat and vegetative 
cover.  Accidents such as fires, explosions. well blowouts, spills, and leaks 
can lead to major contamination and higher temperatures for surface waters 
when oil enters streams, ponds, or lake$. and to adverse effects on terres- 
trial vegetation. 

Oil and gas activity can cause degradation of wster quality end reduction of 
water eupplies. During exploration, warer supplies can be lost or reduced 
from seismic testing, stratigraphic testing. and wildcat drilling. During 
exploration, the ground-water hydrology can be altered from the fracturing of 
impermeable zones below aquifers. permitting the water resources to be lost or 
reduced through vertical drainage. Well drilling can also require large 
quantities of water, especially if porous and permeable formations are 
encountered. Oil spills sndlor leaks, blowouts, and spills or leaks of 
caustic. salty, or polluted water can cause adverse effects. 

During the development and production phase. the removal and handling of water 
from producing wells and separation facilities can cause further degradation 
of surface-water quality. Upon abandonment of a producing oil field, those 
facilities that contain residual oil, brine waste, or solid wastes may cause 
further water pollution. Batteries, tanks, sumps, end pipelines may 
deteriorate and release pollutants into adjacent surface and ground waters. 

Injection of additional waters into a producing well may become necessary 
during the production phase to obtain additional oil production through 
flooding with massive emounts of water. This may be either fresh or produced 
(brackish) water. Such production teehniqbes generally require additional 
water resources end deplete the availability of ground-water supplies. 

3. Conclusions 

The major environmental effects associated with expanded production of onshore 
oil end gas resources include effects on prisrine areas from roads; off-road- 
vehicle traffic; and other oil and gas infr -8crture that generates loss of 
natural vegetation and erosion, effects on a , .  i .~lity, and effects on water 
qua1 icy. 



H. Geothermal Power 

1. Background Considerations 

Geothernnl'energy is the heat contained in and continuously fiewing from the 
earth. Today, it is proving to be a viahle source of energy for the genera- 
cirn of electricity and space heating. There :re four different types of 
high-grade geothermal reservoirs that may be exploitable--(l) the hyperthermal 
system, (2) the geopressured system. (3) the molten-rock system, and (4) the 
hot-dcy-rock system. At the present time, only the hyperthermal system is 
viable. 

The hyperthermal systems that ate being exploited around the world have 
extremely high temperatures (500-600.F) and often occur at depth (frequently 
2 miles). All occur in hot, fractured rack with a high water content.   his 
water serves as a heat-exchange medium that flaws into the boreholes. The 
heat is then carried to the surface and to the electrical-generating turbines. 
The pressure of the overlying rock and water generally keeps the water in che 
reservoir in a liquid state, even when temperatures are far above the liquid's 
boiling point. However, as the drill bit penetrates the cap rock of rhe 
reservoir. the pressure is relieved and the contained water flashes to steam. 
A few reservoirs such as those found at the Geysers, California, and 
Lardarello. Italy, consist of superheated. high-pressure steam. 

The largest geothermal development is underway at the Geysers Geothermal Field 
in California's Sonoma end Lake Counties, located about 90 miles north of San 
Francisco. The field yields almost 750.000 kilowatts of installed electrical- 
generating capacity. Plans presently call for an additional 220,000 kilowatts 
of capacity. Predictions are that full development in the Geysers Field will 
account for about 2 million kilowatts of generating capacity by the end of the 
decade (International Petroleum Encyclopedia, 1982). Pacific Gas and Electric 
Company's complex of 17 geothermal power plants at the Geysers produced a 
record 6 billion kilowatt-hours of electricity in 1983 (California Energy 
Update, August 8, 1984). See Table A-4 for annual U.S. production of elec- 
tricity from geothermal sources. 

Another development program is underway in southern California's Imperial 
Valley. The geothermal resources present would generate more than 3 million 
kilowatts of electrical-power capacity. A second prospect. Heber, in the 
Imperial Valley, contains enough geothermal energy to provide a capacity of 
500,000 kilowatts for at least 30 years (International Petroleum Encyclopedia, 
1982). 

Utah Power and Light has proposed a 20.000-kilowatt electrical-pover-generat- 
ing plant fueled by geothermal energy from Roosevelt Hot Springs, in southwest 
Utah. Phillips Petroleum has also entered into a commercial geothermal 
venture at Roosevelt Hot Springs. The Roosevelt prospect is thought to be 
capable of supporting 200,000 to 400,000 kilowatts of power capacity. Other 
areas of potential development include the Jemez Mountains in New Mexico. 
Dixie Valley in Nevada, and Desert Peak in California. 

2. Environmental Effects 

Environmental effects from che development of ~eothermal resources vary 
depending upon the pre- and postlease exploration and development activitie8, 
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and the nature of the geothermal find. The chief effect from the use of 
geothermal power occurs during the period of development of the field and 
construction of the steam-gathering lines and power plants. Natural steam 
does contain a small percentage af noncondensable gases, including hydrogen- 
sulfide end methane, that are vented to the air and that may affect air 
quality. Impurities in the water released from the development of geothermal 
energy also may affect water quality in the area. 

Any effects of geothermal development upon climate will be localized and 
should not affect regional patterns. Local temperature patterns will change 
by several degrees due to waste heat emitted from the power plants, partieu- 
larly from the cooling towers. 

According to Department of Interior (1980) Final EIS for Proposed Leasing 
within the COSO Known Geothermal Resource Area, the principal gaseous emis- 
sions associated with geothermal development are the noncondensable gases 
hydrogen sulfide (H S) and carbon dioxide (C02), and water vapor from flow 
testing and from coo3ing towers. In addition, fugitive dust will be emitted 
into the atmosphere as a reeult of construction and vehicle activity and by 
wind erosion. 

Noise effects can result from direct geothermal activities a s h  as well drill- 
ing and power-plant operation, and from related activities such as automobile 
and truck traffic. Noise can also resulc from developmental operations, 
during preparation and construction of well pads and power plants. Further 
noise effects are likely to occur during drilling. cleanout, and flaw testing 
of new wells; noise associated with these activities is short-term. 

The operation of the power plant represents the major long-term. continuous 
noise source resulting from qeothermal development. Major contributors to the 
noise include cooling towers, turbines, and stream-jet ejectors. The cooling 
towers, which are physically large and have a large-band-frequency spectrum. 
become the dominant noise source at distances greater than 200 feet from the 
unit. 

Subsidence and seismic activities may be accentuated during the production 
phase. The potential for subsidence is greatest in hot-water systems produced 
from unconsolidated sediment. Since the majority of geothermal systems are in 
more competent rock, they are not subject to large amount8 of subsidence. 
Geothermal systems are often found in areas of seismic activity. Possible 
fault movements can result from the removal and reinjection of fluids causing 
cyclic variations in reservoir pressures. 

Geothermal development requires cooling water, which could displace other uses 
or degrade other supplies. It also produces enormous amounts of liquid waste 
requiring disposal. Exploration and well drilling and constructjon of 
development facilities can cause short-term effects of surface erosion and 
drilling-waste disposal. This could cause alteration of surface runoff and 
erosion patterns, sediment yield, and ground-water degradation. The develop- 
ment and production of geothermal energy could lower the water table. 
Degradation of the natural water could locally reduce the temperature of the 
fluids, reusing mineral precipitation andlor depletion of the geothermal 
reservoir. 

Table A-4 
Production of Electricity from Geothermal Source" 

Net Summer 
Capacity Production 
On-Line (million 

Year (thousand kilowatts) kilowatt-hours) 

Source: Energy Information Administration, Annual Energy Review 1985. 

Table A-5 
Solar Energy Collector to Land Ratios 

Collector Collector Area Land Area 

Solar Pond 
Flat Plate 
Photovoltaic Array 
Parabolic Trough 
Parabolic Dish 
Heliostats 

Source: Sheahan, 1981. 

The amount of land used and altered ranges from zero in the verv earliest 
stages of exploration to many tens of acres in a field that has undergone 
fuel-stage development. Surface-disturbing activities generally are (1) road 
building; (2) drill-pad, power-line, andlor other facility-site construction; 
and (3) construction and clearance of pipelines and transmission facilities. 

Effects on wildlife could result due to increased vehicular traffic, drilling 
activities, removal of wildlife habitat, and noise associated with construc- 
tion and production activities. 

Reereatlonal uses would be affected by noise, dust, traffic conflicts, or 
physical displacement from specific recre:tion-use areas.  Public-safety 
concerns could restrict recreational use of an ares until drilling operations 
ceased. Geothermal development could modify the landscape character of an 
area if striking contrasts occurred in form, line, color, or texture of land- 
scape features. 

3. Conclusions 

The major environmental effects generated by increased use of geothermal 
resources include the considerable noise associated with the operation of many 
geothermal-power plants, air-quality effects, development pressures in pris- 
tine areas,  and water-quality effects. 

1. Solar Power 

1. Background Considerations 

The sun is the earth's most abundant source of energy. Onlv an infinitesimal 
fraction of the sun's radiant energy strike* the earth. It is estim~ted that 
about I80 trillion kilowatts of electricity--more than 25,000 times the 
world's present industrial-power capacity--is received. However. thfs rnergy 
requires conversion to a baitable form. 

Solar energy can be captured either directly throu~h rooftop collectors, 
photovoltaic cells, and building-design features or indirectlv through storage 
of solar energy in nature. In comparison to producing energy from conven- 
tional fuels, direct solar energy is relatively clean and pollution-free. 

Solar systems convert the sun's radiation into energy for heating and air 
conditioning by means of absorptive coole~s, industrial-process heat, and 
electricity generation. Photovoltsic cells convert sunli~ht directly into 
electricity, although the relatively low conversion efficiency requires large 
collector areas. Another method of utilizing solar power is solar thermal. 
vherein the sun's rays are directed by mirrors to a central point and are then 
capable of being used as the heating source for a thermal-power plant. There 
are four different solar-thermal systems that have different temperature 
ranges, applications, and types of collector?: (1) solar pond, 140-1RO'F; 
(2; flat plate, LOO-250°F; (3) parabolic concentrating, 300-1.500eF: and 
(4) l,eliostats, 500-2.O0O0F. Much of the recent work in solar-enerpi 
production has focused on reducing the manufacturing costs of solar 
collectors, improving their efficiencies and reliabilities, and simplifying 
their design and installation. 





turbines. In the vicinity of an appropriately oriented wind turhitsr, a tele- 
vision receiver will receive the scattered signals in addition to the direct 
signal. The scattering by the rotating blader of the wind turbine will 
produce both amplitude and phase modulations of the signals at the receiver. 
Since video information in television signals is transmitted by amplitude 
modulation, any extraneous amplitude modulation will, if sufficiently strong. 
distort the video reception. 

The upper ultra-high-frequency channels are found to be particularly 
vulnerable to such distortions. For e given television channel, the maximum 
distance from the wind turbine at which adverse interference may occur is a 
function of the wind-turbine-blade dimensions and orientations and the 
receivins-antenna characteristics. The size of the interference decreases as 
the television-channel number is decreased. 

Expanding the generation of electricity with vind power would cause the 
following major environmental effects: disturbance of sizable areas with 
thousands of giant windmills disrupting existing uses and affecting wildlife. 
visual impacts, considerable noise generated by the operation of windmills. 
and wind turbines interfering with television reception. 

K. Llydroelectrie Power 

1. Background Considerations 

Hydroelectric sites operating today were developed in the early 1950's. The 
total developed and undeveloped hydroeleztric power in the U.S. is 6.75 
trillion kilowatt hours (see Table A-6). 

a. Hydroelectric Dams 

Conventional hydroelectric developments convert the energy of naturally 
regulated streamflows to produce electric power. The construction of a dam 
for hvdroelectric D a r e r  interruocs the flow of a river. creatine a lake or - - -  ,-- ~~ . ~~ - ~ - - ~ -  r - -  ~ - - - .  - -  " 
reservoir behind the dam. This alters the physically unstable riverine 
ecosystem end shifts it into a relatively stable lacustrine ecosystem. 

PC6E's 65 hydroelectric plants produced three times more energy in 1983 
(almost 18.1 billion kilowatt-hours) than in 1982. In addition to production 
from its own hydro plants. PGhE purchased 24.5 billion kilowatt-hours of 
economical hydro power produced mainly in the Pacific Northwest. 
Hydroelectric power accounted for 59 percent of the electricity available to 
PGLE customers in 1983. 

b. Pumped-Storage Projects 

Pumped-storage projects generate electric power by releasing water from an 
upper pool to a lower storage ~ o o l  and then pumping the water back to the 
upper pool for repeated use.  A pumped-storage project consumes more energy 
than it generates but converts off-peak, low-value energy to higll-value. peak 
energy. To meet peak-load requirements, power companies have been utilizing 
pumped-stora~e hydroelectric stations to a greater degree. There are many 

advantages to pumped-storage hydroelectric power, which increases the number 
of sites acceptable for construction of dams whose primary purpose is to 
supply peak-power needs. 

Relatively small streamflows can support large generating capacities, since 
water is stored and a portion of it can be reused. The pumped-storage plant 
also does not require a large stream in a deep, natural vall~y. 

PGLE announced in 1984 that the Helms Pumped-Storage Project, the largest 
hydroelectric plant in its 65-plant hydro system. had begun commercial opera- 
tion. Located about 50 mlles east of Fresno, California, the plant produces 
electricity during peek hours by drawing water from the Courtright Reservoir. 
Once the vater passes through the hydraulic-turbine generator, it is released 
into Wishon Reservoir. The units are then reversed and the water is pumped 
back up to the Courtright Reservoir for use during the next peak period. Each 
of the three units at the Helms Project is capable of peneratiog 402.000 
kilowatts (California Energy Update. July 1984), and total capacity would be 
~p~r~xirnately 1.2 million kilowatts. This makes any one of the units among 
the largest reversible hydroelectric systems in the world. 

2. Environmental Effects 

The generation of hydroelectric power causes a variety of environmental 
effects. The following infomation describes effects resulting from hydro- 
electric dams and pumped-storage projects. 

a. Hvdroeleetic Dams 

Construction of a dam represents an irreversible commitmenr of the land 
resources beneath the newly created lake. Flooding eliminates wildlife 
habitat and prevents nscs such as agriculture. mining, and some recreational 
activities. The Interruption of the river's flow, even if onlv tenporarily 
eliminated during the period required for the reservoir filling, can affect 
the flora and fauna dovnstream. However, with the construction of a dam, new 
water-related reerentional fa~ilities will he generated. 

Changes in the hydrolo~ic system resulting from the construction and operation 
of a hydroelectric dam ere physical but can dircrtlv and indirectlv hrinp 
about changer in all the dependent hinlopical and human systems. 

With the construction of a dam, the relative stabilization of the water level 
in the basin would affect the volume of discharge and current velocity down- 
stream, thereby affecting the energv flow of the ecosystem. Increased input 
to ground-water supplies could result in possible benefit- to distant 
aquifers. In comparison to the previous riverine ecosystem, reduction in 
turbidity throueh aettling of sediments and possihly from the reduction of 
erosion in the new lake could result. Furthermore. probahle reduction cf 
turbidity damatream may also reflect settling (hasin action) of the rerrr- 
voir, in addition to benefits of stabllired water flow through the svstcn:. An 
increase i n  basin evaporatioh loss could occur due to (I) the existence of a 
large open body of water and ( 2 1  increased evapotranspiration of emergcvt 
aquatic plants. 

Table A-6 
Hydroelectric Power in rhe United States - Totnl Potential 

Average Annual 
Geographic Division Generation 

(1,000 kilowatt hours) 

New England 13,589,232 
Middle Atlantic 37,763,815 
East North Central 9.779.997 
West North Central 17.645.343 
South Atlantic 34,324.480 
East South Central 27.879.762 
West South Central 10.585.090 
Mountain 97,658,028 
Pacific 249.284.546 
Alaska 176,290.145 
Hawaii 333,400 

Total - United States 675,133.838 

Source: Federal Power Commission. 1976. 

oxygen-depleted zones. These zones would be unable to support fish life. 
Decomposition within the reservoir of submerged vegetation and organic 
material may produce an explosive release of chemical nutrients into the 
biosystem. Alteration of water temperature would occur not only within the 
reservoir but also domstrcam. influenced by lake-water outflow from the dam. 

Depending on factors such as moisture content. temperature, and movement of 
air masses, alone with regional topography and sire of reservoir, alteration 
in the local microclimate msv result from a hydroelectric impoundment. 

The biological systems in the reservoir area and dovnstream usually show 
marked chanves as a result of the dam's effect on the hydrologic system. This 
can have nn effect on bath terre-trial and aquatic ecosystems. The terrea- 
trial habitat above the dam shrinks as the reservoir fills. yet the landlwater 
interface increases. Borh factors will be reflected in the floral and faunal 
changea . 
If seasonal flooding has been arrested downstream, long-established patterns 
of waterlaoil-fertility relationships would be altered. Net redurtion of 
s~il-m~ist~re content and changes in nutrient input and nutrient cycling would 
result in changes in flora and fauna. 

The initial flooding that covers plants, animals, end organic-soil components 
sets the stage for a sudden release of nutrients into the water. This can 
cause an increase In the density and extent cf higher aquatic plants. An 
increase in rhe aquafir plants within the reservoir can, in turn. cause inter- 
terence with human activities such as boating, fishing, and even paver genera- 
tion (shotlld the turbines or water intakes become clogged). 

For m*gratnrr aquarir (e.g.. fish) species, a hydroelectric dam may act as a 
physical barrier that ran he ultimarelv dearrt~etive to a species pepulation. 

h. Pumped-Storage Projects 

Lakes and impoundments created for pumped storage nre usuallv much smaller 
than those created by dams. The efferr on local water spstems ralrsed by the 
construction of R dam can be severe (see S P E .  5.2 of this appendix) and Can 
affect total changes in the area .  The pumped-storage-projert changes need not 
he a s  great, since they are phpsica1:y smaller and constitute branches of 
local water systems. Water in por*ped-storape rvstems ran be reused. Natural 

flows are requtrred only for make-up prrperes and the initial fi!ling. 
l'ercolation from the upper reserveir into i~callr s~irroundfng land can cause 
land instahilit~ and water-qu.ality effects. The reservrirs can cause 
disruption of aigr*tt~rp- fish species. Nonm{$ratory species seem tc survive 
i r  the upper reservoirs: therefore, this area can he utilircd for 
.pnrtfishing. 

Alrhr>ugh each rn.. is special--involving local rharacreriatics of terrain. 
w t e ~  qualit) and flow patterns. fish populations, human factors, and effects 

si$ual appearance of the coantryside--the total adverse effects are  less 
than these nf the ron\.enrionial hydreelcrrric-power plant. 

A change of water chemistry would he detectable within the reservoir, and in 
some rases would cause stratifil.ation of t h e  water, represented hv deep-water, 
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The major environmental effects associated with increased use of hydroelectric 
power include irreversible commitment nf the land and resources beneath newly 
corhstructed lakes, modification to drstrucrion of river or streamflow perterns 
below the dam, and chanpcs in the ecology of  the floodplain below the dam. 

L. Nuclear Power 

I .  Background Considerations 

Commercial use of nuclear fission as an energy source has e history of leer 
than 30 years. This first electric-power-eeneratiig plant went into operation 
at Shippingport, Pennsylvania, in 1957. At the present time, there are 95 
operable nuclear-power-generating plants in the U.S. with a summer capacity of 
79.5 million net kilowatts ( s e e  Tables A-7 and A-8). Although nuclear energy 
is an alternative-energy source, delavs and cancellation of plants have 
occurred. Since the incident at Three-Mile Island occurred, it has been 
argued that nuclear-power plants are unsafe and uneconomical. 

The two main types of nuclear reactors include light-water reactcrs--which are 
widely used in the U.S. breeder reactors, and gas-cooled reactors--which ere 
used in the Cnited Kingdom. Light-water reactors include two types--the 
boiling-wpter reactors and pressurized-water reactors. The fuel in both is 
usually slightly enriched uranium in the form of oxide pellets contained in 
stainless-steel and rircalnv tubes. Water is used as both coolant and 
moderator. 

In the boiling-water reactor, the cooling-water boils in the core, end the 
steam ~enernted is used directly to drive a steam turbine, thereby driving a 
generator. The steam is then conden5ed to water and pumped hack to the 
reactor to complete the cycle. Thus, the reactor acts as the boiler in the 
process. 

In the pressuriredrater reactors, the core-cooling water is kept at a very 
high pressure and is heated to 600°C. The water is then sent to a separate 
heat exchanger, where s secondary water supply is boiled and used to drlve the 
turbines. 

The problem with the boiling-water-type reactor is that the cooling water 
becomes radioactive from slight leaks in the thin cladding of the fuel rods 
andlor radioactively induced by the neutrons just out~ide the cladding. The 
radioactive steam goes directly to the turbines, so great care must be exer-  
cised to avoid steam leaks in the turbine. This problem is avoided in the 
pressurized-water-reacto~ system, because the cooling water and the steam for 
driving the turbines are separate. 

McMullan et al. (1983) report that there are two main criticisms of light- 
water-moderated reactors. First, it is alleged that the technology of welding 
the very heavy steel sheets of the pressure vessels is not capable of provid- 
ing the necessary reliability. This is important due to the potential eatas- 
trophe that would occur if the pressure vessel ruptured. Second, there are 
the possible ecfects of a sudden failure in the water supplv to the eore; if 
Lhis occurred. the large mass of fuel end radioactive-fission products could 
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become so hat as to cause a meltdown. From a meltdown, radioactive 
rontainment could possibly infiltrate the ground-water supply and become a 
hazard. 

In breeder reactors, neutrons are captured by U238 to form PUZ39. No modera- 
tor is used in the reactor core to slow the neutrons down; as a result, the 
neutrons are captured by the uranium. From this reaction, the reactor 
produces significant quantities of plutonium. 

The breeder reactor has some unpleasant rhsracteristics that are regarded by 
its critics as rendering it "nacceptable for generating electric power. The 
first of these is that plutonium is highly toxic. It also has a very low 
thermal conductivity that adds to the difficulty of extracting the heat from 
the reactor core. Further, there is no moderator. The core runs at s very- 
high-energy density and must be cooled, not by water or by a gas, but by a 
liquid metal--sodium. Therefore, the sodium must reach extremely high speeds 
in the tightly packed c o r e  in order to remove the heat that is generated. 
Failure to remove the heat would lead to a situation that could cause a 
meltdown, if left uncorrected. 

Sodium reacts explosively with water. In the breeder reactor, the sodium is 
pumped around the reactor eore at an elevated temperature; after a while, the 
coolant becomes radioactive. Any rupture or leak in the cooling system would 
cause an extremely violdnt reaction. 

Another major criticism of the breeder reactor is that it uses plutonium in 
its fuel. The fuel rods are enriched in PU239, which can be used as fuel for 
a nuclear bomb. However. it is likely that any country with the capability to 
build and operate a series of nuclear-power facilities on a commercial scale 
also will have the capability to construct the rather less complex facilities 
needed to prepare fissile materials for nuclear weapons. 

Host failures of commercial reactors have been minor in nature except for the 
incidents at Three-Mile Island and Chernobyl, U.S.S.R.. which indicate the 
potential dangers of nuclear-power generation. Since the Three-Mile-Island 
incident occurred, there has heen a large increase ill public concern for the 
safety of these power plants. Attempts have been made to stop all future 
construction and shut down all existing nuelear plants in some areas. Yet 
dependence on this power source tends to preclude total shutdown, because no 
suitable alternative is available. 

2. Environmental Effects 

In addition to numerous lend use and ecological effects associated with the 
construction of a nuclear-power plant, there are environmental effects that 
may result from the utilization of nuclear energy. These include thermal 
pollution of cooling water, leakage of radiation into water and air, produc- 
tion and transport of the fuel to the use site. radioactive-waste management 
including transportation and storage or disposal. and the potential for a 
catastrophic nuclear-reactor accident. 

Nuclear plants are essentially the same cooling process as fossil-fueled 
plants and, thus, share the problem of heat dissipation from cooling water. 
However, nuclear plants obtain 33-percent conversion to electricity with all 



the remnlning 67 percent going to the cooling water, thereby requiring larger 
amotlnts of cooling water and discharging greater amounts of waste heat to the 
water than comparably sized fossil-fuel plants. In comparison, per unit of 
electric encrgv generated, modern fossil-fuel plants contribute 1.2 units of 
aquatic-thermal pollution. while nuclear plants contribute 2.0 units. 

Thermal pollution causes damage by upsetting or modifying aquatic ecosystems. 
Thermal pollution can disrupt an ecosystem in a variety of ways: (1)  large 
temperature increases that can kill many aquatic species: ( 2 1  reduction of 
available oxygen (as temperature Jncreasea, solubility of oxygen decreases); 
(3) alteration of the rate of biological activity (i.e., rapid growth of algae 
or pond weeds); (4) reduction of resistance to diseases; (5) alteration of 
behavior pattern?; and (6) providing a competitive advantape to species that 
can tolerate temperature changes. 

Increased concern has been raised regarding the potential danger of radiation 
leakage. When an organiem sustains a laree dose of radiation, acute somatic 
damage can result. Radiation can cause fetal damage to s large number of 
cells, resulting in sickness (nausea, vomiting, headaches, weakness, and 
romctimes death) and delayed sometic damage when an organism receives n dose 
of radiation that is not fatal. Cells that are lethally damaged by the dose 
will not reproduce and will be eliminated. Cells that are nonlethally damaged 
will Stay with the organism and may later cause malfunctiens (cancer, cata- 
racts, prenatal abnormalities, and nonspecific shortening of lifespan). 
Genetic damage may result where s reproductive cell is nonlethally affected, 
and this may give rise to a genetically defective offspring. 

While effects associated vith an accident in a nuclear-power plant are seri- 
ous, a more long-term effect can result due to the storage problems associated 
vith the waste products from power generation. Low-level radioactive wastes 
from normal operation of a nuclear plant must be collected, placed in protec- 
tive containers, and ahipped to a federally licensed storage site m d  buried. 
High-level wastes created within the fuel elements remain there until the fuel 
elements are processed. There exists a potential for radioactive leakage 
during transportation activities or accidents. 

1.0~-level radioactive solid wastes are buried in near-surface trenches at 
specific sites where topography. meteorology, and hydrology are such that 
migration of radioactivity is not anticipated. Low-level waste from a 1.000- 
megawatt plant and the fuel-cycle activity attributed to the plant require 
about 2.0 acres of land per year. 

High-level wastes are currently stored as liquids in tanks. although storage 
in bedded-salt formations deep underground has been suggested. Spent fuel is 
currently stored st facilities licensed by the Nuclear Regulatory Comiasian. 
Plans call for recovering unused fuels at reprocessing plants, solidifying the 
wastes. and placing them in atorage at Federal repositories. 

The effects associated with the mining and milling of uranium ore are similar 
to those for coal mining (see Sec. C of this appendix), with the exception of 
radioactive tailings and water being produced. 

The major environmental effects associated with expanded use of nuclear energy 
include the need to mine, process, and use radioactive materials that would 
result in the release of small amounts of radiation; disposal of the heated 
cooling water: difficulties associated vith selecting and using a suitable 
disposal rite for spent fuel; and considerable puhlic concern about possible 
accidents. 

H. Conservation 

I. Background Considerations 

This section briefly addresses reducing energy consumption through a variety 
of improvements in the enerpv efficiency of each of the five energy-consuming 
sectors of the U.S. economy--tranaportntion, residential, commercial, indus- 
trial, and transformation. Over the past decade, projections of future energy 
Consumption by the U.S. have changed dramaticnlly as a result of much higher 
world energy prices. A decade ego, projections of U.S. energy consumption in 
the year 2000 ranged from 150 to 175 quads. The NEPPP's 1985 projections of 
energy consumption in the year 2000 range from a low of 8R.8 quads in the high 
U.S.-energy-efficiency case, to a high of 104.8 quads in the high C.S.- 
energy-supply case. with the reference case at 98.6 quads. (The 1985 NEPPP 
we* prepared before the rapid decline of world oil prices in 1986. If lower 
world oil prices persist. future U.S. energy consumption will increase in 
response to both lover pricea and higher world economic wealth. Nevertheless, 
projections of future U.S. enerxy consumption include substantial improvements 
in the efficiency vith which energy is used in the V.S. economy.) Table A-9 
provides a comparison of the projected energy consumption for each sector 
under the assumptions of both the NEPPP-reference case and the high 
U.5.-energy-efficiency case. 

The NEPPP-reference cnse includes future improvements in energy conservation 
that are both technologically expected and economicallr efficient. Future 
energy consumption is projected for each sector using the energy-conservation 
improvements that are either already available or expected, given anticipated 
technologies1 improvements. The rate at which these energy-co~servation 
improvements enter in the NEPPP-reference case is determined by consumer 
preferences under projected future energy prices. Projected improvements in 
enerpv efficiency play a major role in the projected future energy eonsumpticn 
by each sector of the U.S. economy. 

Within each af the five categories of energy use. the demand for energy 
services is the result of tvo typically offsetting trends--an upward trend 
c ~ u s e d  by population and economic growth, and a domward trend caused by 
increased efficiency in the use of energy stimulated by higher energy prices. 
Brief sumariea of the expected energy conservation for each sector. which are 
abstracted from the 1985 NEPPP-reference case, are presented below. 

In the residential sector, energv is consumed for space conditioning, light- 
ing, and operating appliances. Total energy use in this sector is dependent 
on the total number of hoaseholds and the energv consumed by each. The Census 
Bureau estimates that, between 1984 and 2010 (the projection period for the 
I985 NEPPP), the number of housing units vill increase by 30 percent. The 

estimated 1984 average end-use efficiency for the residential sector was 72 
percent. The rate of energy-efficiency improvements is projected to be In 
percent over the 1984-to-2010 period. Thus, the net result under the 
assumptions of the NEPPP-reference case is a gradual increase in total- 
resideptial-energy consumption. 

In the comercia1 sector, energy a l s o  is consumed for space conditioning, 
lighting. and operating appliances. Since 1970--apparently in response to the 
energy-price increases of the last decade--eomercial-energy use per square 
foot has been declining at a little less than 2 percent per year. The esti- 
mated 1984 average end-use efficiency of the commercial-sector equipment was 
81 percent. The pattern of increased energy efficiency in the commercial 
sector is expected to continue through the prljeetion period. The net result 
may be a leveling off in the comercial-sector-enerpy payments per square 
foot, despite the projected increase in energy prices. 

The industrial sector consumes energy resources for space conditioning, 
lighting, operating machinery, and feedstocks used to manufacture certain 
products. In response to the energy-price increases of the 1970's, the 
decline in energy use per unit of industrial output accelerated from 2 percent 
per year to 4 percent per year. It ie likely that the rate of energy- 
efficiency improvements has peeked and, therefore. that an average improvement 
of 2 percent per year is used in the projections. Decreased energy use per 
unit of output is projected to result from improved process efficiency and a 
change in the prodact mix being produced, with energy-intensive productions 
decreasing as a share of the total. 

Hator vehicles (cars end trucks) use the largest share of energy consumed-- 
about 75 percent--to transport people and goods. About one-fourth of the 
energy consumed in the transportation sector is used in the operation of 
pipeline, air, rail, and marine transportation. Because of improvements in 
both the design and mechanics of motor vehicles, it is estimated that the 
actual road miles per gallon (mpp) for the entire fleet of motor vehicles has 
increased by as much as 85 percent sinre the early 1970's. (The actual road 

mpg for the entire fleet of cars and trucks should not be confused with the 
E P A ' ~  estimated mpg for new cars.) The 85-percent improvement in the actual 
road mpg represents less than a Z-mpg improvement for the entire fleet of cars 
and trucks to its present level of around 15 mpg. Improvements in the energy 
efficiency of the total U.S. fleet are expected to plateau at around 23 mpg 
toward the end of the projection period. Powever, the average fleet road mpg 
vill continue to increase beyond 2010. 

The two energy-transformation-sector industries are electric utilities and 
synthetic fuels. Large energy losses are unavoidable in these industries. In 

terms of energy actually delivered to the end-use sectors. the utility indus- 
try has been, for at least the last 20 years, and is expected to continue to 
be around 32-percent efficient. This is not to say that little has changed or 
will change in the utility industry. In the 196O9s, con1 and hydro facilities 
lost share to oil and natural gas. In the 1970'8, this movement reversed; and 
oil and gas lost share to c'al and newly completed nuclear facilities. This 

trend is expected to continue through the year 2000. See the sections of this 

appendix that address coal end nuclear and synthetic fuels for further discus- 
sion of these trends. 



The high-energy-efficiency case in the 1985 NEPPP used assumptions that 
generate a 10-percent improvement in the overall end-use efficiency in the 
year 2000 by comparison to the reference case. The efficiency assumptions 
that were changed to generate this improvement include the consumer discount 
rate, the energy demand per unit of industrial output, and the fuel efficiency 
of each transportation mode. Perhaps the most important factor is the assumed 
change in the discount rate that consumere use in deciding to purchase higher- 
efficiency equipment like furnaces. air conditioners. and insulat~on. (By 
assuming a lover discount rete for consumer decisions, the economic attrac- 
tiveness of energy-efficient investments is improved.) Further, the high- 
energy-efficiency case decreased the energy use per unit of industrial output 
such that energy use was 15 percent lower than in the reference case. The 
higher-fuel-efficiency assumptions for the transportation sector increased 

actual road mpg 10 to 12 Percent over those used in the reference case. (See 
Table A-9 for the full sector-by-sector comparisons and the changes in total 
energy consumption aver the projection period.) 

Five major types of conservation options are often proposed as substitutes for 
e wide variety of energy-development projects: (1) improved gas-mileage 
performance. (2) greater use of mass transit. ( 3 )  improved energy efficiency 
of household appliances, ( 4 )  higher energy efficiency in the industrial and 
comercia1 sectors, and (5) supented public and private research in energy 
conservation. The propossle to use conservation rather than to develop an 
energy resource typically start vith an observation of historical improvements 
in the efficiency of energy use in the U.S. and other economies. They then 
assume a specific rete or amount of future improvement and calculate energy 
savings via the difference between present-use rates and the assumed future- 
use rates. A11 such proposals should be examined against the information 
provided above concerning projections of future gains in U.S. energy effi- 
ciency. Very considerable further improvements in energy efficiency are part 
of the expectations built into the projections of future energy consumption. 
Thus. much of the calculated energy savings or conservation assumed for each 
of the five major energy-conservation options are elready counted. 

Nearly all energy-conservation policies can be classified in one of five broad 
Categ0rie8--price, Supply restrietion/allocation. regulation, incentives, and 
infornetion. 

Price: Energy consumption would be cut by relying an consumers' reaction to - 
higher prices, either for petroleum or for all forms of energy. 

Supply RestrictionlAllocation: In order to reduce energy consumption. energy 
supplies would be restricted to a fixed level. Then, employing some 
nonmarket allocation or rationing scheme, the limited supply would be 
distributed among competing uses or users. 

Regulation: Regulations could be developed that would place restrictions on 
how energy could be used and would outlaw those uses or technologies thought 
by lavmakers to be the most wasteful. 

Incentives: Incentives. usually monetary, can be developed for energy-saving 
forms of production and consumption. On the other hand, disincentives, such 
as taxes, could be used to discourage specific kinds of waste. 

3 1 

3. Conclusions 

Reduction of the environmental effects associated with produetion and 
consumption of energy resources is one of the primary advantages of energy- 
conservation measures. However, the investments end programs often associated 
with improved energy efficiency generate environmental effects. Thus, energy- 
conservation options are not void of environmental effects. 

N. Combination of Alternatives 

A combination of some of the most viable energy sources available ro thie area 
(discussed above) could be utilized to attain an energy equivalent comparable 
to the estimated production within the anticipated field life of this proposed 
action. However, in order to attain the needed energy mix peculiar to the 
infrastructure of this area, this combination of  alternative^ vould have to 
consist of energy sourres--attainable nov or within the suggested timeframe-- 

that are transferable to the technology presently used. Viable substitutes 
would have to be available for the petroleum and natural gas required by the 
petroehemical-industrial complex; the petroleum used for the transportation 
sector; and the electricity and fuels used in residential and commercial 
sectors. 

Alloving favorable technologics and economies, the most viable domestically 
available energy alternatives would probably consist of the use of coal, oil 
shale, tar sands, and biomass to produce synthetic liquids; nuclear energy and 
coal to compete for the utility market; and renewable$ to supply n sizable 
portion of tatel energy requirements. The environmental effeets of each of 
these alternatives have been discussed briefly in the previous sections. The 
result will be a long-ten. energy-supplv trnnsitinn from crude oil to 

alternativc-energy sources and lees dependence on oil imports. Such patterns 
will require new and efficient technologies, major capital investments, and a 
high rate of growth in coal production. 

The future F.S. encrgy-source mix vill depend on a multiplirity of factors-- 
the identification of resources. research-and-development efforts, development 
of technology, rate of economic growth, economic climate, changes in lifestyle 
and priorities, capital-investment derisions, energy prices, world oil prices, 
environmental-quality priorities, government policies, and availability of 
imports. 

It is unlikely that there vill ever be a single definitive choice amon8 energy 
sources, or that development of one source will pteeludr development of 
others. Different energy sources vill differ in their rate of development and 
the extent of their eonrribution to total U.S. energy supplies. llnderstanding 
of the extent to which they may replace or complement offshore oil and pas 
requires reference to the total Antianal energv picture. Relevant factors 
are: 

-- Historical 
proportion 

relationships indirorc char energy 
to rlle gross Hatioral product. 

requirements 

Information: Programs would be developed to change consumers' habits of 
energy use, either by exhorting them to change their lifestyles or by pointing 
out the economics and other advantages of particular energy-saving practices. 

2. Environmental Effects 

The reduced production end consumption of energy resources associated with 
various energy-conservation proposals generates much of the ~ u b l i c  appeal for 
these proposals. Simply by learning to use less energy, vhieh appears to have 
neither cost nor environmental effects, the adverse environmental effects 
caused by production and use of the energy resources conserved vill be avoided 
or reduced. Potential energy savings through conservation nethods would 
result in reduction of the environmental effects associated with energy 
production and use. 

This sumerp of the environmental effects of energy conservation separates 
possible future energy conservation into two parts. The first is the energy 

conservation that is expected to occur as a result of improved technology in 
response to future energy prices. This part is included in the 1985 NEPPP- 
reference case, end it ia called "expected conservation'' in this sumary of 
environmental effects. The second part of possible future energy coneervation 
includes all additional energy eonservstion that could result from changes in 
government policies. (These possible policy changes are sumarircd at the end 
of Sec. M.1 in this appendix.) This part of possible future energy conserva- 
tion is called "additional conservation" in this summary of environmental 
effecte. 

The environmental effects associated with the expected part of possible future 
energy conservation are wholly beneficial. The reductions in energy conaump- 
tion in the four energy end-use sectors expected to occur under the assump- 
tions of the NEPPP-reference case vill mean that fewer pollutnnts associated 
vith energy use will be emitted. 

The environmental effects associated with the additions1 part of possihle 
future energy conservation are primarily beneficial. The reductions in future 
energy use that could result from changes in goxvernment policies vould further 
reduee the levels of pollutants associated with energy use. 

There are, however, costs associated vith the additional conservation 
scenario. Energy-conservation improvements that are mandated by government 
programs rather than in response to consumer preferences reduce the total 
value of the Nation's goods and services and thus reduce National income. 
Such reductions are a form of adverse effect on the quality of the human 
environment. 

Conserving energy resources under government-policy changes could require 
considerable investments in new or retrofitted equipment. There are environ- 
mental effects associated vith production of the capital goods needed for most 
energy-conservation options. For example, production of the more fuel- 
efficient boilers used in retrofitting existing commercial end industrial 
buildings would generate a variety of adverse environmental effects that 
otherwise would not occur. Similarly, in order to render existing buildings 
more energy-efficient, materials whose production entails adverse environ- 
mental effects may be used. 

the substitution of capital investment in lieu of energy, e.g.. 
insulation to save fuel. Other potentials for lower energy use have more 
far-reaching effects and may be long-range in their implementation--they 
fnclude rationing, altered transportation modes, and major changes in 
living conditions and lifestyles. Even severe constraints on energy use 
can be expected only to slow, not halt, the growth in cnergy requirements 
within the timeframe of this statement. 

-- Energy sources are not completely interchangeable. For example, solid 
fuels cannot be used directly in internal-combustion engines. 
Fuel-conversion potentials are severely limited in the short term. 
although somevhat preater flexibility exists in the lonser term and 
generally involves choices in energy-consuming capital goods. 

-- The principal competitive interface between fuels is in eleetric-power 
plants. Moreover. the full range of flexibility in energy use is limited 
by environmental considerations. 

-- Regulation of oil and pas prices lowered the price below the produrt 
level that refiners (and consumers) paid for domestic oil and prevented 
the incremental cost of all domestic producin~ fields from equating to 
the price of inpnrts. This impaired the economv's ability to adjust to 
world energy prices, llnder deregulation, the real prices of oil and gas 
will be closer to the marginal costs ni alternative energy. 

-- A broad spectrum of research and development is being directed toward 
energy conversion--more efficient nuclear reactors, coal gnsificittion and 
liquefaction, liquefied natural gas. and shale retortinp, nmong  other^. 

Several of these factors could assume important roles in supplying future 
en.rgy requirements, although their future competitive relationship is not yet 
predictable. 

-- 
Lnergy requirements can be constrained to some degree through the prire 
mechnnismz in a f ree  market or hy marc direct constraints. One important 
type , s f  direct constraint that operates t o  reduce enrrpv requirements is 
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?'A.IOR PRO.It.CTS CORSIUERFn IN CIIML'LI\T~VE EFFECTS ASSESSMENT 

Information in this appendix supplements and updates material contained in 
Appirdix B of the final Environmental Impact Statements (FEIS's) for Sales 71 
?nd 87, which are incorporated by reference (USDOI, MMS. 1982 and 1984. 
respect:velv). The other source used extensively for Projects 1 through 6 is 
Maynard and Partch et al.. 1985. The 1R projects described in this sectiou 
are depicted on Graphic Bo. 6 and sunmarired in Table IV-A-7. Prolects in 
Table IV-A-7 are numbered to correspond to the project number in the &xt. As 
on rlie table, projects are segmented under three broad categories: Existing 
Development (Projects 1 thrcbgb 81, Exploration and Potential Development 
(Projects 9 thruugh L6), and Future Lease Sales (Projects 17 and 18). 

FXISTING DEVELOPMENT 

I .  Trans-Alaska Pipeline (TAP): Approximately 16.3 square nIles are occupied 
by the 800-mile pipeline that run6 betveen the Prudhor Bay Cnit and Valder. 
Between Prudhoe Bay and Fairbanks, the Dalton Hlghway (Haul Road) was cnn- 
strvcted parallel to the pipeline. Ten pump stations move about 1.7 million 
barrels of oil a day through the pipeline. Two additional pump stations could 
be added and drag-reduction agents in oduced that would take capacity past 
its design capacity of 2 million barrek per day to approximately 2.4 million 
barrels a day. The Alyeska Pipeline Service Company designed, constructed. 
and now operates the TAP (Alyeska Pipeline Service Co., 1984). 

2. The North Slope Borough (NSB) Capital lmprovemrnt Program (CIP): One of 
the goals in the formation of the hSB was improvement of living conditions in 
Rorth Slope Inupiat villages. With revenues from the Prudhoe Bay field, a 
network of Borough and construction subcontractor management. and maximum 
participation of Inupiat men and women in each project, this massive CIP has 
been used to construct schools and housing in every village, acquire gravel 
and land, improve airport runways, improve fuel generation and water and sewer 
systems, acquire maintenance equipment and search-and-rescue helicopters, and 
initiate aieawide communications and solid-waste-disposal improvements for 
every village of the North Slope during the 1970's and early 1980's. Many of 
the projects have been completed. The focus of future expenditures emphasizes 
health and human services, safety, and the maintenance of facilities already 
huilt (NSB Ordinance 86-10 -). 

Previously, the CIP proposed the development of conceptual master plans for 
service bases at Bullen Point and Kuparuk (NSB, 1983). Although these areas 
still may serve as industrial centers for North Slope oil and gas development. 
the focus of the CIP has been redirected. 

3. Prudhoe Bay Unit (PBU): The PBV produces 1.5 million barrels of oil per 
day from the Sadlerochit formation, approximately 17 percent of the total U.S. 
production. Sixteen companies are included in the unitized field. ARCO 
Alaska. Inc., operates the east half of the field and Standard Alaska 
Production Company operates the west half. Approximately 4.000 persons are 
employed for this field. Major facilities include base camps for Standard and 
ARC0 personnel, a crude-oil-topping plant, a central gas facility. airstrip, 
flow stations, gas-injection facilities, two docks, seawater-treatment plant. 
water-injection plants, and a power system. Additional facilities for support 

5. Kuparuk River Unit: The Kuparuk River oil field lies approximately 30 
-11es northwest of Prudhoe Bay. ARCO, the major shareholder, operates the 
Lnirized field for the eight owner companies. Oil in place is estimated to 
range from 4 to 5 billion barrels. Tatal recoverable oil with a successful 
waterflood is estimated at 1.6 billion barrels. A waterflood-demonstration 
project began in 1983. Peak production of 250,000 barrels per day began in 
1986, making K~paruk second only to Prudhoe Bay in U.S. daily production. A 
total of 800 wells (including ail, gas, water, and injection wells) ultimately 
will be drilled. At full production, almost 500 persons will be employed to 
operate the field. Facilities include living and dfning quarters; a uater- 
and sewage-trearment plant; warehouses; offices; a central processing plant; 
an operations center; construction camps; and a 1.700-foot gravel airstrip. A 
bridge across the Kuparuk River connects the 150 kilometers of roads in the 
Kuparuk Field to those of the PBU. Oil is transported via 668 kilometers of 
pipeline. Pipeline distance includes a 24-inch pipeline running 26 miles to 
the TAP (See Table B-1 and Figure 0-1). In 1984, the 24-inch pipeline 
replaced a 16-inch pipeline that had been in operation since 1981 (Snapp, 
1984). 

6 .  West Formation: The West Sak formation lies within the boundaries of the 
K~paruk River Unit. Construction information is included in the totals for 
the Kuparuk River Unit in Table 8-1. ARCO conducted a pilot project in this 
formation to determine the potential far full-scale production. ARCO used 
eight wells to produce the oil and five additional wells to inject hat water 
to drive the production. Through this project, ARCO demonstrated that the uil 
could be recovered by conventional methods; development would not occur until 
oil prices improve and become more stable (Anchorage Daily News, Jan. 21. 
1987). If the field is developed fully. we116 spaced every 20 acres would 
produce between 100.000 end 200,000 barrels per day. Total production could 
reach 2 billion berrels. ARC0 estimates 15 to 25 billion barrels are in 
place. of vhich 20 percent ultimately might be recovered (OGJ. 1984). 

7. Endicott Development Project: In December 1984, the COE issued a permit 
under Section 10 of the River and Harbor Act of i899 and Section 404 of the 
Clean Water Act to Standard Alaska Production Company for the Endicott 
Development Project. 

Work permitted includee construction of two gravel islands epproximately 2.5 
miles offshore and 15 miles east of Prudhoe Bay; a 3.1-mile solid-fill gravel 
causeway connecting the two drilling islands; a 1.9-mile gravel causeway with 
700 lineal feet of breeehing extending from the Sagavanirktok (Sag) River 
Delta to the interisland causeway; a 1.5-mile gravel-causeway approach through 
the Sag Delta, and an 8.7-mile gravel road through Sag Delta wetlands that 
would intercept with the existing Prudhoe Bay road eystem at Drill Site 9; 
elevated oil pipelines along the onshore road segments to TAP Pump Station 1; 
and an onshore disposal pit to contain drilling effluents determined to be 
unsuitable for offshore disposal. Sohio also received to stockpile 
the overburden from the gravel source/sources required. Activities to date 
include the placement of approximately 6.2 million cubic yards to construct 
the two production islands, the causeway, and road (see Table B-I and Fig. 
0-1). Gravel hauled by 44 belly-dump trucks working two 12-hour shifts at 
a rate of 43,000 to 45.000 cubic yards per day. Major activities completed in 
1986 include the installation of the bridges for the breeches; construction of 
a base camp for 600 people, warehouse and office facilities, and the base 

activities have been located at ~eadh~rse. ~ppronimately 348 kilometers o: 
roadways and 1,160 kilometers of oil and gas pipelines have been constructed 
within the PBU.  h his includes 80 ka of pipeline constructed for Lisburne 
production.) (See Table 8-1 and Fig. B-I.) 

Original well spacing was hased on i6U acres per well; spacing is being 
reduced to 80 acres per well. Gravel pads, which typically are 46 meters by 
600 meters, accommodate up to 40 wells. Waterflouding, a secondary recovery 
technique. is expected to Increase production by approximately 1 billion 
barrels. Initially, the waterflood process was accomplished by reinjecting 
into the reservoir formation waters pr~duced with Prudhoe Bay oil. Subse- 
quently, seawater processed at the treatment plant h.ae been injected. The 
processed seawater is distributed via 13 miles of 40-inch-diameter pipe to the 
eastern injection plant and 11 miles of 36-inch-diameter pipe to the western 
injection plant. Operating the waterflood system increased employment at 
Prudl~oe Bay by 4: persons per shift. Waterflood equipment, including the 
world's largest srawater-tredtment plant ard two injection plants, was shipped 
by barge in the summer of 1983. The 26.000-ton, ll-story treatment plant is 
the largest module ever shipped t o  the PBL!. 

In addition to waterflooding and infilling, production was increased further 
khen the world's largest gas processing plant came on  line. As much as 335 
million cubic feet per day of misc~ble gas are injected througli 42 injection 
wells to enhance production at 152 production wells. As much as 50,000 
barrels per day o t  liquid natural gas can be comingled with the Prudhoe Bay 
crude oil and piped through the TAP (Oil and Gas Journal IOGJ], 1987). 

4. Lisburne Field: The Lisntirne Field lies under the PBU. ARCO committed 
$575 million in 1984 to develop the first ~hase of a commercial fleld. 
Permits have been issued for expanding five onshore drill sites. roads, and 
gathering facilities; the sixth platform is offshore. Prior to issuing a 
permit for the offshore portion of the development, the U.S. Army Carps of 
Ensineers (COE) is preparing an EIS. Issues that are brlng addressed in the 
EIS include the individual and cumulative effects relating to the loss of 
ansdromous fish habitat; hindrance to anadromous fish migration; and changes 
in current and Circulation patterns. water quality (temperature and salinity), 
and coastal processes (USDOD, U.S. Army COE, 1985). 

ARCO constructed 80 kilometers of pipeline and drilled approximately 180 wells 
on six pads for an ~nitial production rate of 100,000 barrels per day in 1987. 
Three to four rigs would be used for drilling between 1985 and 1991. From 100 
to 240 persons would be employed during drilling, and about 1,000 persons 
would be employed d~ring construction. ARCO plans to up~rade and expand 
housing and support facilities at the ARCO camp t o  accommodate workers far 60 
permanent positions. Filling these positions could require 200 to 250 
employees (Maynard and Partch er al., 1985, and Andrew, personal comm., 
1985). One drill site could be in the center of Prudhce Bay; the North Slope 
Borough has givm tentative approval of a 2.5-mile causeway for the offsltore 
platform. The IS8 approval is contingent upon implementing an adequate 
fish-monitoring prcpram and provision of a fish-enhancement program if the 
solid-fill causeway interferes with fish migration (Fpler. 1985). 

operations center; installation of smaller modules .(e.g., seawater intake 
basin utilities, fuel tanks, etc.); laying pipelines; development drilling; 
end completing the final slope on the islands. In 1987, the laying of 45 
kilometers of oil pipelines should be completed and a dock constructed to 
receive the large modules scheduled to arrive in the 1987 sealift. Producti~n 
should begin in December 1987 Standard Alaska Production Co., Public Affairs 
Dept. (personal comm.. 1985 and 1987). 

8. Milne Point Unit: Conoco operates Milne Point. an (approximate) 21,000- 
acre field that is located north of the Kuparuk River Unit. The field was 
identified by Conoco in 1970 but was not considered economic to develop until 
1979 when the area was unitized. Housing modules for both the 50-person 
permanent camp and the 300-person construction camp were delivered in 1984. 
Development modules were shipped on three barges during the 1985 sealift. 
During the period of construction, approximately 300 persons resided in camp. 
The construction camp is located adjacent to the permanent camp and can be 
opened and closed in segments to facilitate accommodating varying sizes in the 
work force. About 30 kilometers of roadways were built (see Table 0-1 and 
Fig. 8-1). Approximately 24 kilometers of oil pipelines were constructed from 
the drilling sites in the Milne Point field to the West K~paruk pipeline (see 
Table 0-1). Production from 24 wells located on two pads began in November 
1985 at approximately 10,000 barrels a rlay. Production was sospended in 1986 
pending an increase in and stabilization of the price uf oil. Recoverable 
resources are estimated at LOO million barrels (Anchurage Daily News, Fov. 6. 
1985, and Hastings, personal eomm., 1986). 

EXPLORATION AND POTENTIAL DEVEI.OPMENT 

9. Discovered Resources (Oil Fields, Gas Fields, and Mining): Possible new 
projects that are described in Maynard and Partch er al. (1985) primarily 
include oil resources too VISCOUS to produce and gas resources. Although 
these projects are not on the immediate horizon, given appropriate technology, 
market prices, and infrastructure, they could be processing comercia1 quanti- 
ties of oil or gas on short notice. 

Oil Fields: Gwydyr Bay oil is thought to be pooled in a very small area 
between two faults. The 27,160-acre field, located north of the west 
operating area of the PBU, was unitized in 1979 and is still being evaluated. 
CODOCO, Hamilton Rrorhers, Cities Service Company, and Mobillchevron have 
drilled approximately eight wells. A ninth well located lust onshore will be 
drilled in 1987. 

Between 6 to 11 billion barrels of oil have beer, identified in the Ugnu Ssnds. 
which lie in the northern part of the Kuparuk River Unit and the Milne Point 
Unit. Because the oil is extremely vlscous, no plans to d~velop the field 
have been proposed. 

The Simpson !.agoon Field corsists of two wells drilled during the late 1960's. 
Although oil was found, no additional work an the field has been undertaken. 

Gas Fields: Several gas fields contain resources that cuuld be recovered 
should the infrastructure for rrnnsporting rhr gas be constructed. Two fields 
that fall in this categor) already are associated with oil production. 
Estimates for gas from the Prudhoe Bay g a s  cap indicate 2 billion cubic feet 



per day could be extr.lcted for 2 5  years without substantially affecting the 
production of oil. Proven resources total 28,183 trillion cubic feet. Esti- 
mates of gns resources at Endicott indicate initial production could reach 250 
million cubic feet per day tor 20 tu 30 years .  

Other fields with significant gas potential include Point Thomson and Gubik. 
The Point Thomsun Unit 1 s  located hetween the Canning River and Bullen Point 
Camp. Exploration began in 1975 and IS wells have been drilled to date. 
Alth~ugh 350 million barrels of gas condensate have been estimated tor the 
Point Thomson Unit, no annooncements oi field develupment have occurred (I':m 
Dyke, personal comm., 1985). Production i6 rcntingent upon a gas-marketing 
scheme for the North Slope (OGJ, 1985). Gubik is located near the eastern 
border of the Naticnal Petroleum Reserve-Alaska (NPR-A) on land owned by the 
Arctic Slope Regional Corparatioe. Estimates reach 317 billion cubic feet. 

The Kemik, Kavik. and Last Umiat fields contau lesser accumulations. Kemik 
and Kavik could be commercial only if a gas pipeline were constructed adjacent 
to them. East Umiat is considered noncomercial. 

Mining: The Red Dog Mine, located in the Northwest Arctic Borough, currently 
is being developed by Cominco Alaska, lnc. The mine is owned by the NAbA 
Regional Native Corporation. The port thruugh which the ore will be shipped 
is south of Kivilina. NANA shareholders will hold the majority of the jobs 
for this project. 

Along the Chukchi Sea coast from Cape Lisburne to Wainwright, especially near 
Cape Beaufort, coal and its development also is a potential source for cumula- 
tive effects on the lorth Slope. During 1984, a Strte-funded stady of coal 
resources in the western Arctic was conducted to determine if the resources 
could be used as an economic replacement for the fuel oil currently being 
imported into the villages. The coal deposit of the Deadfall Syncline, 
located 6 miles from the Chukchi Sea and about 40 miles south of Point Lay, 
was identified a s  the best source for this use. A detailed feasibility 
assessment was completed in 1986. Development of this resource has been 
reconmended and awaits further fund~ng (Arctic Slope Consulting Engineers, 
1986). 

10. Seal Island: Seal Island is constructed on a lease obtained by Shell 
during the Joint FederalIState Beaufort Sea Lease Sale held in 1979. Recovery 
of 300 million barrels of oil has been estimated from a discovery announced by 
Shell in January 1984. Shell would like to start producing about 100,000 
barrels per day of oil, possibly by 1992. An oil discovery from Northstar was 
announced in January 1986. This discovery helps to define the Seal Island 
reservoir (Alaska Report. Jan. 22. 1986). Amerada Hess drilled oce well and 
spudded a second from Northstar during the 1985 to 1986 drilling season (Van 
Dyke. personal comm.. 1987). 

11. National Petroleum Reserve-Alaska: The NPR-A is administered by the U.S. 
Department of the Interior (USDOI). Resources are estimated at 6.4 billion 
barrels of oil and 11 trillion cubic feet of gas; recoverable reserves are 
estimated at 1.85 billion barrels of oil and 3.74 trillion cubic feet of gas. 

More than 90 wells have been drilled on NPR-A (Schindler. 1983). Although 
none has proven e-ercial, the wells that have been drilled in Simpson Field 

Section 1003 of ANILCA states "production of oil and gas from the Arctic 
National Wildlife Refuge is prohibited and no leasing or other development 
leading to production of oil and gas from the range shall be undertaken until 
authorized by an act of Congress.'' This prohibition on down-hole hydrocarbon 
exploration was modified as a result of the land exchange between the USDOI 
and the Kaktovik Inupiat Corporation and the Arctic Slope Regional Corporation 
(ASRC). Through this exchange, the Native corporations received 92.000 acres 
within the refuge. Up to three exploratory wells may be drilled on this 
acreage prior to congressional action. As noted above. however, no develop- 
ment can proceed without congressional approval. 

Another activity permitted in ANWR is geophysical fieldwork. This work must 
be conducted consistent with USDOI guidelines developed to protect the renew- 
able resources of the refuge (ANILCA Sec. 1002[d]). Three types of geologic 
surveys have been permitted--surface geology, gravity magnetic, and seismic. 
Between 1983 and 1985, 18 permits were issued to conduct surface geology 
studies. Some of these permitted work in multiple years. One permit was 
issued to conduct a gravity-magnetic and control-net survey. Only 1 of 12 
applications for seismic surveys was issued. More than 2,460 kilometers of 
seismic lines vere run over the course of two winters (1984 and 1985). This 
work provided the USFkFkS with the necessary data for the report on ANWR that 
was delivered to Congress in April 1987. No future seismic work is 
anticipated untll authorized by Congress. 

13. Recent State of Alaska Arctic I.ease Sales: 

Sale 34: This sale was held in May 1982 for acreage in the Prudhoe Bay - 
uplands. The lease area straddled the Arctic Slope and Northern Foothills 
petroleum provinces. The northeastern quadrant is adjacent to two significant 
discoveries at Point Ihomson (State uf Alaska, Div. of Policy Dev. and 
Planning (DPDP). 1982b). 

The State offered 1.23 million acres in 261 tracts; 119 tracts were leased. 
Many of the leased tracts vere along the Canning River, the western boundary 
of the ANWR. Two wells were drilled in 1984; both were abandoned. No further 
drilling has been proposed (Van Dyke, personal comm.. 1985). 

Sale 36: This sale was held in September 1982. Acreage offered equalled - 
56,862 acres--41,500 acres were submerged lands north of Prudhoe Bay near 
Midway Islands and approximately 15.500 acres included both submerged lands in 
the Flaxman Island-Canning River area and uplands along the northwest border 
o the ANWR. Oil potentisl is considered high for the eastern tracts and low 
for the Midway Islands tracts. The scenario for this lease sale assumed 
aevelopment from the eastern tracts would begin wlthin 10 years of the sale 
and that production would join a pipeline previously built to accommodate 
production from Point Thmson (State of Alaska, DPDP. 1982a).  One well was 
drilled in the spring of 1983 (Butts, personal comm., 1983). 

Sale !9: This sale, hrld in May 1983, was for 211,956 acres between the 
Colville Rl.rer Delta and Gwydyr Ray. Nine tracts totalling 43,000 acres along 
the delta were eliminated for environmental reasons, and 5,000 acres along the 
boundary of the terrir rial sea were deleted because title to them was in 
dispute. Thirty-nine m-tigeting measures were stipulated to safeguard against 

(35 wells with an estimated 12 million barrels in place) and I'miat (I! wells 
with an estimated resource of 66 million barrels) may eventually become cnm- 
rercial (Maynard and Partcli et el.. 1985). In compliance with the 1981 
Department of the Interior Appropriation Act, a s  amended, the USDOl has under- 
taken studies and initiated a leasing program in NPR-A. Two lease zales were 
hrld in 1982 in which the most promising areas  vere leased. Plans call tor 
unr lease sale 2 year for 5 years be~inning July 20. 1983. HovP\,er, no 
acreage was leased in 1984. Due to continued lack of interest, no sale has 
been held since then. Two arras  have been deleted trom lease-sole plans. 
removing approximately 3 percent of the estimated oil resources. One deletion 
is the core of the Western Arctic caribou calving area aud the other includes 
apprwzimately 85 percent of the black brant molting area north of Teshekpuk 
Lake. Leasing on the Fltnt Creek Delta saltmarsh waterfowl area has been 
deferred 5 years. In 1985. drilliug began on areas leased under the NPR-A 
program. The first well, drilled on the Brontosauris Prospect about 30 miles 
south vf Rarrow, was pluggcd and abandoned. 

I?. Oil and bas Leasine in the Arctic Kational Wl1d:ife Refuge (ANWR): The 
ARWR is situated in the northeastern part of Aieslra. The boundaries of the 
coastal plains purtion of tbc ASWR facing the Beaufort Sea extend trom the 
Canning River Delta on the vest to the Canadian bcrder un the east. 

Controversy ab to whether or not the coastal plain of ANWR should be open for 
oil and gab exploration and development led C0ngre.s to create Section 1002 of 
the Alaska National Interest Lands Conservatioti Act (ANILCA). This section 
laid uut euidelines for the Secretary of the Interior to follow prior to 
reporting to Congress ..iti. recommendations for the use of the coasral plain. 
or 1002 area. The U.S. Fish and Wildlife Service (TSFWS) released its final 
legislative Environmental Impact Statement (FLEIS) on the potential effects of 
exploration and development on the coastal plaln in April. 1987 (USDOI. WS. 
1987). The FLElS analysis was based on a 150-mile pipeline that would extend 
from the easternmost development hypothesized in ANWR to TAP pump station 1 
(see Fig. 2). The conditionsl, economically recoverable resource in the mean 
case was estimated at 3.2 billion barrels with a 19-percent probability of oil 
bring present. Approximately 12.650 acres, or 0.8 percent of the 1002 area.  
would be modified from its initial condition. Approximately 200 to 300 miles 
of all-season gravel roads within several oil fields and about 110 miles of 
road between the Canning River and the marine facilities at Pokak Lagoon are 
assumed. 

The Secretary of the Interior recommended to Congress that the entire Arctic 
Refuge coastal plain (Alternative A) be made available for oil and gas 
leasing. Other alternatives identified in the ANWR FLEIS for consideration by 
Congress are: (1) limited leasing of the 1002 area (Alternative 8)--there 
would be no leasing or other oil and gas activities in the traditional eore- 
calving area of the Porcupine caribou herd; ( 2 )  allow further expllration 
(Alternative C)--this would include exploratory drilling, allow permits for 
obtaining additional data by the Government, industry. or both to determine 
whether or not to authorize leasing of the 1002 ares; (3) take no further 
legislative action (Alternative D)--this would jllow rhe prohibition against 
oil and gas leasing, exploration, and development to continue; and (4) deaig- 
"ate the area as wilderness (Alternative E)--no further study or public review 
process would be necessary far this action. 

environmental and sodoculturn1 effects. Leases in Sale 39 are eligible for 
"exploration drilling credits" for the first exploratory well drilled or, each 
tract (State of Alaska. DNR, 1983). 

Sale 43: This sale, held in May 1984, offered tracts imediately vest of Sale 
=acts extended west from the Colville River Delta to Pitt Point (at the 
east end of Smith Bay). Sale 43A, offering nine tracts a t  the rnotzth of the 
Colville and six tracts much farther south, was held concurrently. All 
tracts. except three offshore. received bids. Three stipulations and 41 
additional terms of the sale are applied to these leases. 

Sale 47: In May 1985, the eastern portion of the Kuparuk Uplands was offered - 
in Sale 47. This area includes approximately 600,000 acres between the 
Kuparuk and Sagavanirktok Rivers. Petroleum potential is considered moderate 
to high. 

Sale 48: In February 1986, the Kuparuk Uplands south of the Kuparuk oil field - 
vere offered for lease in Sale 48. Of 54 tracts offered. 104 received bids; 
266.736 acres were leased. 

Sale 48A: Eleven tracts totalling 42,053 acres in the Mikkelsen Unit were 
reoffered in February 1986. All tracts received bids. 

14. Post-Sale Activity on Areas Leased in Previous OCS Sales in the Braufort 
Sea: Three sales have been held for Beaufort Sea OCS oil and gas leases. - 
The first sale, held in December 1979. offered Federal and State submerged 
lands and State offshore islands. The second sale, held in October 1982, 
offered tracts primarily west of Prudhoe Bay and east of Smith Bay. Finally, 
Sale 87 offered tracts between Rarrow and Canada and generally out ro the 
200-meter isobath. Leases were awarded nn 372 tracts totalling 786.617 
hectares. Based on projections given in Table 11-1, oil resources in the 
leased area are estimated to be 600 million barrels. In the 6 years following 
Sale 87, the drilling uf 14 exploration wells is anticipated. Two platforms 
would be constructed for the production of oil, which would be pumped from 24 
wells. The estimated 250 miles of pipeline are sufficient to transport oil 
from finds both east and west of the TAP. Capacity in the TAP should be 
adequate for all oil coming from the Korth Slope. Production of natural gas 
in the Beaufort Sea ih considered uneconomic at this time. 

Most of the drilling from leases iss~~ed in the joint sale has been done an 
State tracts. Indeed, the Endicutt prospect (Project no. 7) is located on the 
State tracts. On Federal tracts, two wells drilled at Beechy Point were 
determined to he producible and were plugged and abandoned. Two wells drilled 
from Tern Island were determined to be producible and were temporarily aban- 
doned. Results from a third well drilled into lease OCS-Y-197 are not yet 
available. Wells drilled from Seal Island also were determined to he 
producible (see Project no. 10) and have heen temporarily abandoned. 

Four wells have been drilled on lenses issued in Sale 71. Both Mukluk (one 
well drilled frorr a gravel ibland) and the Antares prospect (two wells drilled 
from the Concrete Island Urilling System [CIDS]) were determined to be non- 
producible and were plugged and abandoned. Drilling of the Harvard prospect. 
located north of Kupvruk underlying Sale 11 block 424, was completed in 1985 



from Sandpiper Island, a gravel 'sland cunsrructed in 1984. A di~cuvery was 
announced in February 1986 and a delineation well was begun (Anchorage Daily 
News. Fsb. 26, 1986). Drilling on the Mars prospect from an ice island was 
undertaken in 1986. Boundary modiiicntions between State and Federal voters 
may affect the jurisdiction of this prospect. 

Drilling from blacks leased in Sale 87 began in the summer of 1985. Drilling 
on the Hammerl~ead prospect north of the Canning River was completed In 1985. 
The drillship then was moved to the Corona prospect, located north of Camden 
Bay. The Corona prospect was completed in the 1986 drilling season and the 
drillship returned to the Hammerhead prospect where a second well was drilled. 
The Erik prospect, located northeast of Kaktovik, may be drilled in the future 
from the Kulluk, a conical drilling unit. Drilling for each of the three 
prospects was supported by three ice-clsss vessels--two smaller vessels were 
used for supplies and ice management and the third vessel, the Robert Lemeur, 
an icebreaker supply boat. was used to open the route to the drill site plus 
perform tasks similar to the smaller vessels. The Belcher prospect, located 
near the Canadian border, is scheduled to be spudded from a drillship in 
August 1987. Near Harrison Bay, plans call for using the CIDS to drill two or 
more wells on the Orion prospect located n~rth of Cape Halkett. Northwest of 
Oliktok Point. Tenneco used the Single Steel Drilling Caison (SSDC) placed on 
a steel mat during the 1986 to 1987 season. (See Roberts. 1987, for a more 
complete description of activities that have occurred and are anticipated to 
occur on previously leased Federal tracts in the Beaufort Sea.) 

15. Arctic Slope Regional Corporation Oil and Gas Leasing: The ASRC is a 
for-profit corporation created pursuant to the Alaska Native Claims Settlement 
Act of 1971. The Corporation has title to 4.9 million acres, both surface and 
subsurface estate, located in the northern part of the State. The ASRC lands 
are located principally to the west and to the south of the NPR-A boundaries. 
The ASRC has leased approximately half its acreage to various oil companies 
(Thomas, personal comm.. 1985). Several exploratory wells have been drilled 
on ASRC leases to date; the most notable are the wells drilled in the ANWR 
(see Project no. 12) and Gubik. east of NPR-A !see Project no. 6). 

16. Canadian Beaufort Sea: In 1982. Dome Peiroleum Limited; Esso Resources 
Canada, Limited; and Gulf Canada Resources Inc. prepared a Beaufort Sea- 
Mackenrie Delta EIS. This description sumari?es the information found in the 
Sale 87 FEIS (USDOI. HMS. 1984). which was based on information from the Dome 
Petroleum Limited et al. (1982) EIS; Alaska OcS Region Technical Paper No. 7 
(Roberts and Tremont, 1982); and the Beaufort Bulletin. June. 1983. 

According to its EIS. Canadian industry anticipates four offshore and three 
onshore reservoirs should be on line during tl e years of hydrocarbon produc- 
tion. far oil and gas exploration, delineation, production, and injection. 
655 additional wells are expected. Between 1967 and 2000, the work force will 
increase gradually to approximately 8.500 persons. Construction of a gas 
pipeline between 1989 and 1992 could employ I( ,000 persons and would peak in 
1990. The figures used for the 1982 EIS for Cenadian development ore based on 
the confirmation of a commercial field by 198: or 1984, production beginning 
as early as 1986 or 1987. minimum estimated 'eserves of between 6.3 and 32 
billion barrels of oil. and a production rat? of 700,000 barrels per day. 
Since then, resource estimates have been adjusted to 9.2 billion barrels and a 
production rate of 375,000 barrels per day (Fatter, 1984). Production will 

begin in 1987 but on a limited basis (see current sta tus ) .  As a result, the 
dares used for the EIS should be adjusted by a minimum of 2 years into the 
future and the level of activity should be reduced. 

Options for the transportation system that were considered for full production 
include a tanker route through the Northwest Passage, an overland pipeline 
through the Mackenrie Valley, or a combined tanker-pipeline route. 

Current Status: Drilling began in the 1960's. By 1985, over I50 wells had 
been drilled in the Canadian Arctic, both offshore and onshore. Host oil 
shows, however, have been offshore. Among the promising fields is Amauligak; 
with resource estimates of 700 to 800 million barrels, it is considered the 
cornerstone to commercial development. ID 1988, the mobile arctic caisson 
Molikpaq will be used to produce oil from Amauligak on a seasonal basis. 
Shipments of 2.5 million barrels a year will be transported by shuttle tanker 
around PoinL Barrow to Pacific Rim nations. Construction for sustained 
production via pipeline should begin 4 years later (OGJ. 1987). Other finds 
in the area include Tuk 3-29, Pitsiulak, and Nipterk (OGJ. 1985). Wells have 
been drilled from gravel islands, caisson-retained islands (Tarsuit), bottom- 
founded mobil units (Semi-Submersible Drilling Caisson and Mobil Arctic 
Caisson), and floating units (drillships and a conical drilling unit). 

Tuktoyvktuk and McKinley Bay are the primary service bases. Additional 
facilities are on Hershel Island and have been proposed for King Point in the 
Yukon Territory. McKinley Bay's ship-repair facilities are adequate to 
service the entire range of vessels present in the Arctic (Evans, personal 
corn., 1985). 

FUTURE LEASE SALES 

17. Future State of Alaska Leasing Offshore and Onshore: Eight lease sales 
in the Beaufort Sea and mid-Beaufort uplands are included in the State of 
Alaska's 5-year lease-sale schedule (State of Alaska, DNR, 1987). Offerings 
in the Beaufort Sea coastal area are considered to have moderate to high 
resovrce values. No sales are on the 1987 to I991 lease schedule for acreage 
on or near the Chukchi Sea coast of the NSB. 

Sale 50: Submerged lands in Camden Bay are echeduled to be offered in June - 
1987. in Sale 50. lncluded are 122,745 acres of submerged lands between 
Flaxman Island and the Hulahula River. This offering doe& not include sub- 
merged lands between the barrier islands and the ANWR. 

Sale 51: Prudhoe Bay Uplands between the Canning River and Sagavanirktok - 
River are to be offered in Salr 51 in January 1987. This sale includes 
approximately 592,142 acres comprised of expired lease acreage and new 
acreage. New acreage is that which was deleted from Sale 34 held in September 
1982. This area has been identified as an area of moderate potential. 

Sale 52: Salr 52 was deferred from September 1986 to January 1989. This sale - 
includes approximately 184,320 acres of submerged lands extending from Pitt 
Point to Tangent Point, including Smith Bay. 

Sale 54: Kuparuk Uplands are offered 1-1 Sale 56 scheduled fur January 1988. 
Petraleum potential is rated moderate to high. .:ale 54 includes 512,000 acres 
between the area offered in Sale 48 and the NPR-I. boundary. 

Sale 55: Approximately 299,520 acres of submerqed lands between Camden Bay - 
and Demarcation Point will be offered in Sale 55, scheduled for June 1988. 

Sale 57: About 1,500,000 acres near the foothills of the Brooks Range between 
Umiat and Anaktuvuk Pass are to be offered in bale 57, to be held in June 
1990. Petroleum potential in the area is considered low to moderate. 

Sale 64: This is a new sale added to the schedule in 1987. Located 
inmediately south of lands to be offered in Sale 51. most of the area was 
offered previously in Prudhoe Bay Uplands Lease Sale 34 held in September 
1982. The approximate 771,840 acres  are to be offered in June 1991. 

Sale 65: This new sale added to the 1987-1991 lease-sale schedule reoffers 
submerged Beaufort Sea acre-ge between Pitt Palnt and Flaxman Island. The 
sale is scheduled fur June 1991 after leases sold in the 1979 Joint 
FederalIState Beaufort Sea Oil and Gas Lease sale expire. 

18. Future Federal OCS Leasing: 

Chukchi Sea: Under the proposed 5-Year OCS Oil and Gas Leasing Schedule for 
mid-I987 through mid-1992 (USWI. MNS. 1987). two lease sale are propused for 
the Chukchl Sea--Chukchi Sea Lease Sale 109, May 1988, and Sale 126, scheduled 
for 1991. Initial descriptions of activities that could ensue from o lease 
sale in the Chukchi Sea are provided in the Sale 109, Chukchi Sea Lxploration 
and Development Report (USDOI. MMS. 1985e). 

Of the 30 million acres in the Chukclii Sea Planning Area, 14 nl~llion acres are 
considered to have appropriate geologic structures. The area estimated to be 
leased ranges from 1.120,000 to 2,520,000 a c r e s .  Resources are estimated at 
2.68 billion barrels, with the marginal probability of s u c c r s ~  of 20 percent. 
For the mean case. the hypotheses include the following: 20 exploration wells 
and 23 delineation wells would be drilled between 1989 and 199h. 9 production 
platforms would be placed in 199; and 1998, and approximately 153 piuductiun 
wells would be drilled between 1997 and 1999. One shore base would be built 
to support produ~tio~~. Transportar~on could he either by ranker ur pipeline 
or a cornhination of the two. 

Beaufort Sea: The proposed 5-year leasinp schedule (llS1101. W S ,  198:) 
contain, one lease sale, Sale 114 scheduled f o r  1991, in addlrlon to this sale 
for the Beaufort Sea. Acrivitles for developing the entire B r d o f n r t  Sea that 
are assured in Section 1I.A of this F1S .,pply also tc? the futtirc sale. In 
summary, tlless assurnpr~ons include a peak aanu.ll prudt~ction of 105 rillicrn 
barrels per year from four platfotms. Production vi~illd occur hetweer 1996 and 
1011. During rxplorntir~n and delinratiun (i')H5 through 1991). 52 veil-. would 
be drilled. A pipeline system linkin& c,ffshore prnduction tc, tile 'LAP would he 
installed between 1990 and 1995. Onshore and oiishore pipelines vi~uld each be 
IhO kilometers. Approxim~tely 4.41: hrcrarec would be disturbed durinl. tl~c 
laving I , (  the ofishclre pipeline. 11 360-kllomcter road would paia1:eI the 
~lnhlwre pipe1 ine. 



Table B-1 
Cumulative Construction for North Slope Production 

Production Units 

Acreag 
Pipelfqes Roads Filled- 9 I River Air 
(h)- (h) (hectares) Crossings Fields 

Prudhoe Bay Unit 
(includes Lisburne development) 1,060 348 2,175 

Kuparuk River Unit 
(includes West Sak pilot project) 668 150 57051 5 

Endicott Development 
(all Sohio) 

Milne Point Unit 
(between field and Kuparuk pipeline 

sys tem) 24 

TOTAL 1,797 553 2,847 9 3 

Source: Walker, et al.. , 1986; D. J. Moon, Standard Alaska Production Co., oral communication, April 1987; V. Dent, 
Atlantic Richfield Co., oral comunication, April 1987; and A. Hastings, Conoco, Inc., oral communication 
April 1987. 

11 Pipeline figures include gathering lines and sales lines to TAP Pump Station 1 or connection with an existing - 
sales line. 

21 Acreage-filled figures include fill for all facilities, drill sites, roads, and camps. - 
31 These are major river systems and include the Kuparuk River, Putuligayuk River, and Sagavanirktok River; - 

multiple crossings of each are made. 
4/ One is the paved State airport at Deadhorse. - 
5 /  ARC0 estimates that 1% of the Kuparuk Unit is filled or has been affected by gravel as a result of the fills. - 
6 /  Figure includes kilometers of pipeline for produced fluids between the two gravel-production islands. - 
7/ Gravel fill includes 18 hectares for the 2 gravel-production islands and 4 hectares for the roadway. - 
8/ An airstrip is available at the abandoned DEW line site at Milne Point. - 
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FIGURE B-1. SPATIAL AND TEMPORAL GROWTH OF NORTH SLOPE SURFACE-TRANSPORTATION INFRASTRUCTURE 



Central 
production -- 0 30 MILES 

facility Drill pad - 23 acres Connecting road 

90 acres t Airstrips - 30 and 130 Seawater treatment 0 10 20 30 KILOMETERS 
- 

0 40 acres acres plant 

Source: USDOI, FWS, 1987. 

FIGURE 8-2. HYPOTHETICAL GENERALIZED DEVELOPMENT OF THREE MAJOR PROSPECTS WITHIN THE 
1002 AREA UNDER FULL LEASING IF ECONOMIC QUANTITIES OF 01 L ARE DISCOVERED. 
NUMBERS INDICATE THREE LOCALITIES (SHADED) HAVING TYPICAL PROSPECT 
CHARACTERISTICS. 



APPENDIX C 

OIL SPILLS AND OIL-SPILL RESPONSE 



I. F,\T1 AND BFHI\!'TOR OF SPII LFI) OIL 

The description of the hehavior and fate of spilled oil in general and in 
specific regard to surface spills, subsurface spills, summer broken-ice 
spills, and winter broken-ice or under-ice spills as contained in Section 
1V.A.l.a. of the Sale 100 FEIS (USDOI. MMS, L985d) is incorporated by 
reference; a summary of this description, as augmented by additional material, 
as cited, follows. This section in particular addresses additional concerns 
for proposed Sale 97 related to ail spills in the ice conditions of the 
Reaufort Sea Planning Area. Many of the rate estimates for the oil-weathering 
discussion in this section have been calculated from the weathering model 
described in Payne et al. (1984b). 

Note that in this discussion of spill behavior, cleanup of ail spills is not 
considered or assumed. It is likely that cleanup would be attempted, but 
historically at-sea cleanup has not been "err effective. Success depends too  
greatly an local ice, oceanographic. and weather conditions; type and quantity 
of oil; log is ti^^; and shoreline character. Readers are referred to Section 
I11 of this Appendix for a discussion of oil-spill-cleanup technology and its 
effectiveness. 

Pipelines pose the greatest spill risk to the study area .  For the proposal 
and deferral alternatives, 62 percent of spill risk is derived from pipelines 
and 38 percent from platforms. For the cumulative case,  60 percent of spill 
risk is from pipelines, 3R percent from platforms, and 2 percent from tankers. 
A pipeline spill would almost always be a subsurface spill. Most platform 
spills--hecause platform spills are much more like]" to occur during prnduc- 
tion than during exploration--and tanker spills would occur as surface spills. 
Spills from all three sources--pipelines, platforms, and tankers--are more 
likely to be of crude oil, but could also be of fuel oils. In the OCS. 7 of 
12 platform spills of 1.000 barrels or Rreater were of stored oil, either 
stored crude or fuel oil. Stored-oil spills could be as lsrge as hlowout 
spills. For example, preliminary plans far the Endicott Reservoir development 
called for storage of 50.000 barrels of diesel for potential placement in the 
pipeline in case of shutdown (crude oil could congeal in the pipeline). 

A winter spill that resulted from the proposed action would most likely be 
into moving pack ice. Most of the proposed sale area contains pack ice, the 
previously unoffered Chukchi Sea portion of the proposed sale area has little 
landfast ice, and most undiscovered resources are thor~ght to be in deeper 
waters. 

A. Surface Spills 

Oil spills spread less in colder waters than in temperate waters because of 
the increased viscosity of the oil. Offshore at northern Alaska, an oil spill 
wauld spread less than ~n temperate waters, remaining 100-fold thicker than a 
slick in a mare temperate climate. A spill of 10,000 barrels in open water in 
the Beeufort Sea might physically cover 1 to 2 square kilometers of surface 
and a spill of 100,000 barrels less than I@ square kilometers of surface 
(Table C-I). 

The oil spill, however, would not long remain as one contiguous slick over  
such a small area. Winds in excess of 4.4 meters per second will cause a 

remain after initial weathering in the farm of tar balls, pancakes, or mats. 
For arctic open waters, tar balls can farm within days to within many months, 
depending upon weather, mixing energy, oil type, and availability of nucleu- 
tion sites Lo initiate tar-ball formation (Payne, 1982, 19R4b; Kactiregar and 
McLean. 1977). 

B. Subsurface Spills 

Subsurface spills could occur from leaks through the seaflaor pipelines or 
fram subsea blowouts of wells. Blowoutb or gathering-pipeline spills would 
disperse small oil droplets and entrained gas into the water column. A trunk 
pipeline--with gas removed--would emit only oil droplets. 

Most of the oil vould rise rapidly to the water surface to form a slick. 
Droplets less than 50 microns in size, u category including about 1 percent of 
total spill volume, could be carried several kilometers down-current before 
reaching the water surface. Ruist et al. (1981) found that 90 percent of the 
oil reached the surface in a 50-meter radius about the discharge paint in a 
simulated, subsurface gas-and-oil blowout at a 20-meter water depth io the 
Canadian Reaufort Sea. 

The release of oil droplets vould allow some increase in the disholutiun of 
oil. bur the rapid rise of most oil to the surface sugpests that this increase 
in dissolution must be fairly small. Oil that reached the surface vould 
weather and behave similarly to a surface spill. 

C. Suomer Broken-Ice Spills 

?lost of the acreage  of proposed Sale 97 is covered b? pack ice in summer. 
Therefore. a summer spill vould must likely be into iirst-year or mu1ti)rar 
broken ire. 

An oil spill in broken ice vould spread between i ~ r  tloes into any gaps 
greater than about 8 to I5 centimeters (Free et el., 1982). A large, insten- 
i ~ n e o u s  spill would push loosely parked ice floes away from the spill. 
creating a larger &ap at the spill site. I t ,  ,nure clusely packed itr--becauses ' 
tresh crude oil is less dense than sea ice--crude oil would h*e n tendelicy tu 
merfluw rather than underflow ice (lhomas, 19831. An). wavct within thr ice 
pack wnuld 4160 tend to rtlmp oil onto the ice. Approximately 25 percent of 
the oil spilled in pancake ice would be present on top of the pancakes because 
of tlilb purnplng (Strinser 41,d heller. IWRO). ?lore viscous and/or weathered 
i r u d r s  n , ~ y  adhere tu porous ice floes. es~cnti~lly conrrntrati~~ oil withiti 
tllv Ilvr field and limiting the spread of oil. Surll cuncentratinn was 
,~hser\cd in the Etl.el H. (Ile~l~uriers, 107": .wd Kurdihran (Reirer. 1981) 
>]>ill$, 

Initial coc~ld entr.\iti some oil C I ~ I  the underside c i  the icc floes; 
htlwevcr. hrc,rusr of irs Irllnvancy, rc,bt oil would remain in rlw water berueen 
I 1 ~ t . b ~  Ilifferences in velociti~b <of ice and undr.llying v.lrr,l would Ibevr to be 
0 8 )  till crder  of 15 tc, :', ~entirn~t'.ra per srtr.~,d to move 021 nlnnp the u~~der- 
I f . ,  ice ( , h t  b .  \'eltlriries voultl have tu be 
I .  I O rentirrrtcrs pel betu:>d to move cvil undrrntrrh the rouphcr 

:;lick to break into windrows. h'aves, muvernenr r , r  rhr slick, .lnd chnnrrr 'n 
winds and ocean currents all tend t o  spread tl~t slick dlsrontinuously over the 
ocean surface. In oprn water in the Reartfort To.., within 10 days the siirk 
could discontint!ouslp Spread over an area 10- to lull-told greater  than the 
area of actual oiled surface. As weathering and spreadin8 forcer c<~tttinued. 
the oil b.ould separate further into individual tar halls or panr.tkes. 

The composition oT the oil aifects just how an oil slick would weather. 
Compa?ition and resulting charnrteriatics of known North Slope and Beaufort 
Sea crudes vary considerably, hut generalizations car br made. Evaporation of 
volatile componerts accounts for the !arrest percentage loss from most crude- 
oil spills, on the order oi 25 percent within the fxrst 24 hours. Over the 
life of ap oil slick, evaporation r.rrounts for about onc-sixth to two-third- 
of slick mass. For an oil such us Prudhoe Ray crude, with n high resid 
content, only about 9 percent of a spill would evaporate in I day at O'C and a 
5-meter-per-second 110-knot) wind (calculated frnr Pavne. 19hLn!. Hi~her vind 
speeda or warmer temperatures would increase the initial rate of evaporation 
5ot would not appreciably increase the percentage of slick mass that 
eventually escapes into the atmosphere. Volatile components total only 17 
percent of Prudhoe Bay crude. 

A spill of diesel fuel wauld behave similarly, but diesel is missing both the 
mofit volatile and least volatile components found in crude oil. Cnder the 
conditions assumed above for n l'rudhoe Bay crude, a light diesel would 
initially evaporate more slowly than the crude, on the order of 3.5 percent 
o\.cr the first day, but a larger overall percentage of diesel wauld eventually 
evaporate. 

Competing with evnpararian is dissolution, which chiefly involves the aromatic 
fraction of spill vrlatiles. Dissolution, however, is very slow compared to 
evaporation. with most volnriles ur!~ally evaporating rather than dissolving. 
Dissolved hydrocarbon concentrations underneath a slick, therefore. tend to 
remain low (see Sec. IV.B.14.a of this ETS). Over time, ahout 5 percent of a 
slick can be expected to dissolve. 

Winds, waves, and currents break off oil droplets from a slick and mix them 
into the underlying water. The jireater the turhulenre, such as in a storm. 
the more rapidly 011 is lost from the slick. Dispersion of oil droplets into 
the water, not dissolution, is the mainr mechanism for gettirg oil into the 
water calumn. Mousse formation (water-in-oil emulsion) slows but does not 
stop dispersion from r slick. 

For an ail with a relatively small volatile component such as Prudhoe Bay 
crude, dispersion can be as  important as evaparntion in removing oil from a 
slick. Initial dispersion of Prudhoe Bay rrude in the 10,000-barrel spill of 
Table C-l would be 7.1 grams per square meter pbr hour. Dispersion would 
initially remove about 2.5 percent of the oil slick per day and about 13 
percent over 10 days. Storm winds and waves could greatly increase dispersion 
rates. 

At the snmc time that oil is beinp lost from the slick, the chahcter of the 
slick changes. Many crudes, including Prudhoe Bav crude, form mousse. Most 
Canadian Beaufnrt Sen crudes, however. do not (Bobra and Fingas, 1985). For 
Prudhoe Bay crude, roughly 40 percent of the spilled ail could be expected to 

relief of multivear ice. Strong surface currents are found at times in the 
Beaufort Sea Planning Area, and differential velocities of such magnitude are 
possible. 

In broken, first-year ice, brine channels would allow relatively rapid move- 
ment of oil fram underneath the ice to the ice surface. A maximum flow rats 
nf about 0.4 millimeters of oil per hour through decaying first-year ice has 
been calrtllated by Thomas (1983!. Any oscillation of the ice--wave acrion. 
slight upliftinp of tloes in collisions, overturning, or tilting that results 
from uneven melting--also tends to remove oil fram underneath the ice. 
Multiyear ice does not contain continuous brine channels. Release of 
entrapped oil fram multiyear ice would be slower than from first-year ice. but 
vould still occur. 

oil between or on ice floes is subject to normal evaporation. Some additional 
dispersion of oil occurs in dense broken ice through the grinding action of 
floes (Keimer. 19RO). This grinding action, however, also greatly promotes 
mousse formation. Prudhoe Bay crude, for example, forms a mousse within a few 
hours in such circumstances, nn order of magnitude more rapidly than in open 
water (I'nyne, 1964). 

D. winter Under-Ice Spills 

A winter spill under unbroken landfart ice or park ice vould most likelv have 
to he a pipeline spill. The oil would rise to the ~~ndersidc of the ice in a 
manner similar to that described earlier for a summer pipeline spill rising to 
the water surface. 

The spread of nil alone the underside rf the ice is controlled Irv several 
factors. Separate oil droplets or small pools on the order of O.?-millimeter 
thirknccs will not coalesce or flow intn hollows underneath the ice (see Buist 
et a].. 1981). About ? nl,ilimeters of 011 collld be accornmadated in the 
skeleton laver of ice crratals heneath the solid-ice laver. Thicker lavers of 
nil tend tn canlesre or spread under the ice until an eq!~ilihrium thickne.;. of 
O.R centimeters is reached (Roreencper, 1975). 1f a sufficient volume of oil 
were instantanec;slv spilled, oil would spread into hnllov underneath thinner 
arena nf ice. Such hollows in first-veer ire cf late winter could store 
Isn.nnn to lon,oOo barre;s of p i !  per square hilemerer tstrineer and Weller, 
1'480). H~Iti\feilr ire, whirl) is rougl:cr. rotlld Etnre 1.R mi1lil.r: harrels per 
aqunrr  kilnmeter in under-ice relief (Knvars,  1977). 

Ilerc than 90 percent of the proposed sale area lies in the pack-ice rather 
tlla~? the landfast-ire rrmr (Rnherts. 1986). A -pi11 intn winter ice woold, 
therefnrc, he more likrlv into mult~venr park ire than landfast ice. The 
ereater stc~rage csparitv of multi\,ear ice would not he well-utilire<! in a real 
.pill situation hecao-r of the movement crf the icc over  the <pill. 

\ ~'ip~line spill of l,P00 to 15,000 h.lrrel9 per dnv mlphr he spread a s  n 
ribhon. ;,~,prorirnafrlr InO-rnrtc~s wide. and 0.3 tn R millimeters thirk, on the 
t~nderaide P' the mavin): park ice. Cpills of gre.,tcr sire would pool withln 
tile ribbon, into hnllnwr; c>n the undrrzide c-f the ire. nnlv a spill rate 
P T P ~ I ~ P ~  than 9OP.OtlO hnrrei,: ppr dnv wot8ld fill the under~ldr stornrr cilpncitr 
of tllc ire and re-ulr in n soaewhrt wider ril,hon. The Ievrrl> o f  the rillhon 
w~LI1c' <lcpend nn the duratinn o: tllc spi l I :  and t l w  ril,lr,.~r wntlld prow .$r  the 



~prrd 01 i r e  m<,remenr, IICLI~II\ ahout 5 kilometers pcr ddv 11, tile npaufo r l  Se.1 

Planning , \rea ( see  S c c .  TII.A.3.ii 01 this FIS). Faster movetiment nt tllr ire as 
mar occur in a storm would rrc!llt in s Ionper, hut tllinnrr, rihhol! of cil. 

Differential aelvcities herween ice and underlyine. water need tn be greater 
than ?O to 25 rrntimeters per second to move oil out of  hollow^ rill the under- 
side of wintrr pack ice. Such velocities are possible in the Bcaufort Sen 
Planning Area. Fven in the presence of such differential velocitir.~, oil 
wauld not likely move more than a few kilometers from it.; original Iecation on 
the underside of the ice. New ice would form beneath the under-ire nil within 
5 to 10 days, isolatinp it from currents and further weathering. Crease ice 
and also slush ice beneath the ice cover  should retain spilled oil and limit 
its spread and movement (Martin. 19RI; ITSDOC, NOAA, and CSI?CT, MXS, 1985). 

Because of these and other fartors, 8 winter spill (or whatever pnrt of a 
winter spill that ir not cleaned up) will hecome a fresh, "weathered spill 
when the ice melts. 

To get into the vater of a lead or a polvnva earlier than breakup, oil would 
hsve to be spilled in a polvnva or a polvnva wmld have to form through the 
ice-entrapped spill; that is, it would have to break the ire in the middle of 
the frozen spill. If such breakage occurred ir the latter c a c e ,  appreciable 
quantities of oil could not be released unless breaka~e occurred through a 
relatively rare, thicker pool of ~ i l .  Such pools rauld be isolated and small; 
therefore, onlv minimal quantities of oil would be released into the Corning 
polynya. 

nil released into the polynya would be blown to its downwind edge, where it 
would accumulate in a hand. The oil would then he either frozen into the ice 
or contained behind accumulating brash ice (floating ice made up of fragments 
not more than 2 meters across). It it possible that the cold, saline water 
formed as the polynva freezes could incorporate relntivelv high ronccntrations 
of dissolved hydrocarbons into a sinking plume of denser water. This plume 
would then spread out at some equilibrium depth in deeper water as a rela- 
tively stable and distinct layer (see Sec. TV.B.lL of this EIS). 

In the Beaufort Sea Planninp Area, oil would start melting cut of first-"ear 
ice in June; oil spilled earlier in winter would melt out earlier. Oil in 
multiyear ice wauld he released more slowly, perhaps 1 to 3 months later. with 
10 percent of the oil taking more than 1 year for release. 

E. Winter Broken-Ice Spills 

The most likely winter spills from tankers (cumulative case onlv) or platforms 
in the proposed Sale 97 area would be spills into broken pack ice. Spills 
from platform-stored oil would collect in open water or broken ice in the lee 
of bottom-founded production platfoms. Tanker-spilled oil would collect in 
open-water leads, cracks, and the broken-ice channel left by a tanker along 
its track (Marsh et al., 1979; Jordan and Payne, 19RO). The tanker track 
would refreeze within hours during the months of November through June 
(Roberts. 1986). 

Blowouts provide a mixed mode of spillage. A subsea blowout would place oil 
into the broken ice in lee of the platform. The subsequent winter fate o f  the 

kilometers. However, it would be possible for a spill to contact severalfola 
longer or shorter stretches of coastline than these averages or, alter- 
natively, not contact any shoreline at all. 

Long-duration spills are depicted less precisely in the oil-spill-risk 
analysis than are instantaneous spills. The oil-spill-risk analysis can still 
be used to represent the relatively rare occurrence of a long-duration spill 
as discussed in Section IV.A.2 of the Sale 100 FEIS (USDOI. MMS, 1985d). This 
discussion is incorporated by reference, and a summary follows. 

For such spills, the center of mass of the spill is still depicted accurately. 
However, the spreading of the oil over different trajectories through time 
vould result in more frequent contacts of oil with land, but each contact 
vould involve only a fraction of the total spill. Far such spillb, the 
conditional probabilities of contact from an individual hypothetical launch 
point represent the fraction of the total spill that would contact that target 
or land segment, disregarding weathering and cleanup. (The conditional 
probability would normally represent the likelihood that the target or land 
segment was contacted by the entire spill.) 

Note, however, that there are additional constraints on the degree of oiling 
of any speciric stretch of shoreline. These constraints are discussed in 
Section 1V.A.l.d. of the Sale 87 FEIS (USDOI, MMS, 1984a). This discussion is 
incorporated by reference; a summary follows. The tidal range fur this region 
is quite low (10-30 cm average), and habitats such as marshes or delta tidal 
flats vould hsve to be inundated by seawater during a storm surge to illlaw 
appreciable inland stranding of oil. These dual restraints on stranding of 
oil reduce the likelihood and degree of oiling to such habitats to less than 
that implied by probabilities from the 011-spill-risk analysis. 

8. Persistence of ~trande'd Oil 

The ail-retention characteristics of shoreline along the U.S. Beaufort Sea 
coast are described in Section 1V.A.l.d. of the Sale 87 FElS (IISDOI, MMS, 
1984a). This description is incorporated by reference; a summary follors. A 
discussion of persistence necessarily relates to that oil remaining after 
cleanup or to situations where cleanup could cause more damage than would the 
original spill if it were left in place. Marshes; low tundra shores; and low, 
vegetated barriers, which together form most of the Beaufort Sea coast, may be 
areas where mast cleanup operations--removal of cofitaminated soil and 
vegetation or even heavy foot traffic--could cause permanent s c a r s  in the 
landscape and ecosystem. Newer techniques, such as low-pressure hosing 
coupled with clipping of oiled vegetation, provide both reologically and 
technologically sound means of cleaning some of these areas .  Thus, cleanup is 
n viable option to mitigate problems caused by shoreline oiling and oil 
prrsistence. 

Persistence of oil on various typcs af shorelirles Itas been investigated both 
erperimenlallj through small, deliberate spills on test plots and bv moni- 
toring oil persistence following accidental &pills of various compositions and 
magnitudes. In thebe studies, the persistence of oil is always highly 
correlated with shorelirie type, lar~rly bermrar of the importance of physical 
processes in both weathering and natural removal of oil. 

spilltd <,il would b e  :.inillar tu tl,nr iof a ~ ~ ~ h s ~ i ~ - p l p e l ~ ~ ~ ~  It..*t urlder ~ ( e .  A 
> u r f a c e  hluwl~ctt would plerrr ril itttc, br~krn ~ c r  arid c,n top of r.llllrr thdo 
unc!cr~iratl~ the ire. Such sorf*<r rrledsr kould 1ikr:y result i u  .jppreriahlc. 
hut inrcmtplrtc, evaporation <,I volatile liydrucarbonh prior 1" Ibrrnkup. Thus, 
a $ U L I . I C P  bIowo~t--~r any otllrr spill " 1 ,  luy uf the ice--would +I pdrliall) 
weatliered duriny winter. 

The bulk of oil spilled intu winter broke11 ~ c r  vould be rapidly frorer, into 
the poch Ice. Recause the oil would be frozen into new ice, brine chancels 
would be present and would allow most oil to be released during breskup. 

11. tXTtEiT AND PRESIBILNCE OF OlLEI? SHORELINE 

if an oil spiLl occurs and contacts shore, two important but no~tbiological 
questirns arise: (1) how much shoreline will be contami~latrd and (?) how long 
will the contamination persist? In winter, landfast ice along the shorelilles 
of the Braufort artd Cbukchi SCIR would keep spills offshore, awn?. from the 
shoreline, and any oil that did reach shore would not penetrate into the 
frozen beach. Far these bhurelineb, the relevsnce of these questions is much 
greater fur the spills during the open-water season than for spills during the 
-,-ricer. 

A. Extent of a Shoreline Spill 

An offbllure spill that reaches bhore is not likely to reach the shoreline in 
~ t s  entirety; rorltrrct could occur with the shoreline in several locations, or 
the spill could be "smeared" along a single location depending on the nature 
of vinda and longshore current. How long a stretch of coastline could be 
coated by an ail spill 16 difficult tu quantify but can be estimated on the 
basis uf study by iord (1985). 

Ford used lnultiple regression and case histories of 39 spills in vhich coast- 
line was oiled to develop eolpirical equations predicting how much coastline 
would be oiled if oililg occurred. (Note that not all spills reach share.) 
Ford found that an equation estimatirkg oiling as a function of only the volume 
spilled accounted for 59 percent of the variance in the historical record. An 
equation estimating shoreline oiling as a function of volume and latitude vas 
a slightly more precise estimator, accounting for an additional 6 percent of 
the variance. Qind speed, water temperature, and wave height did not signi- 
ficantly correlate with the amount of shoreline oiling. 

The Equation 13 (Table 4 in Pard. 1985) relating shoreline oiling to volume 
alone is a more appropriate predictor than the equation relating oiling to 
both spill volume and latitude. Obviously, increasing latitude would not 
directly cause a spzll to spread over more shoreline. The correlation with 
latitude must be an artifact caused-by a secondary relationship such as an 
increase in shoreline complexity as latitude increases. However, the his- 
torical spill record used by Ford encompassed only e relatively narra, range 
of latitude; and the unidentified, indirect relationship should not be assumed 
to continue outside of that range. 

Based on Equation 13, if a spill of 10,000 barrels occurred and contacted 
land, about 30 kilometers of coastline could be expected to be oiled. For a 
spill of 100,000 barrels, expected oiling would be on the order of 90 

Rased on these empir!ral data, sfveral studies have rated the oil-retention 
potential of the cnastlinc bordering the Beaufort Sea Planning Area. Most of 
the Beatrfort Sea coast is considered to have moderate to hiph retention 
potential, with less than half of the cwnt in the high category. Stranded 
oil, if not cleaned up, end if in a rone of hifill oil-retention capacity, could 
persist lor decades along at least pnrt of the oiled shoreline. In many 
locations, persisrencr would be less because of the rapid rate of retreat of 
much of the Reaufort Sea coast; stranded oil would hc eroded along with the 
shoreline. 

TIT. OIL-SPILL-CONTINGENCY MEASURES 

The deecrtpticn of the Federal framework for oil-spill response as contained 
in Allen et al. (1984) is incorporated hv reference; a summary of this 
Iescription. as augmented by additional material, as cited, follows. The 
hottorn line ior OCS oil-spill response is that cleanup is the responsihilitv 
of the spiller. The Federal Government will step in only if the Government 
considers the spiller's response to be inadequate. The basic philosophy of 
bath the Government and the oil ard gas industry is to prevent spills before 
the" happen. Considerable attention is glven to preventive measures such as 
hetter technology and better training. However ( a s  vith many systems)-- 
hecause thore is a chance of human error or unforeseen incidents--secondary 
measures that would be taken if an oil spill occllrred must be considered. 

A. Contingency Plans 
The Alaska Beaufort Sea Oilrpill Response Badv (ABSORB) is expected to expand 
its coverage to include any leases from the proposed sale ares prior to 
exploration, as has been the ease elsewhere along the arctic coast of Alaska. 
The ABSUKR area of interest is currentlv defined as follows (Alaska Clean 
Sea=,1984): 

"The public and private properties, including but not limited 
to beaches, harbors, inland waterways, and offshore islands and 
water along the coast of the State of Alaska, vithin the area 
hounded on the east hy the Canadian border. on the west by 156 
degrees W. lonpitude. on the south by the mainland shoreline of 
the State of Alaska, and on the north h~ the sixty meter 
isobath." 

ABSIIRR is part of tlte umbrella organization. Alaska Clean Seas, which 1s  n 
State-wide cooperative. Alaska Clean Seas is divided into cost participation 
areas (CPA's); ABSORR makes up one CPA. Each CPA is established on the basis 
of physical candirinns that favor the use of similar oil-spill-recovery 
techniques and equipment. In addition to proximitr to a staging area for 
oil-spill-recovery techniques. Spill-response equipment, training, and 
reqenrclh of Alaska Clean Seas in available to all CPA-member companies. 
Alaska rlcan Seas also has agreenpnts in place with other industry coopera- 
tives for ~ I I P  l o ~ n  of equipment during n spill situation. 

Alnka Clean Seas has compilcd an oil-spill-contingency-plannine manual, an. 
oil-spill-responsr-cnnsiderations mannal, and a hioioeical resources atlas tor 
thc ABSORR CPA (Ala~k? Clean Seas, I0R4, 1983a. IqR3b). Lessees are reottired 
to develop oil-spill-rortinxencv plans as part of  their erploratknn ~plzrs 
p i  c !illin. Eioro than a d o r m  nil-spill-cnnttnprncv plans Ilavr. heen 





Iincuntained burning 1s albo a poa~ihlr spill reairdy. Experimrr~ls suggrht tltilt 
burn rlliciencieu on the order uf $0 to 60 perrclit way be possible if tl~r 
splll csn be immediately art "11 fire (Lapetriere, 1984). However, at,) delily 
in ignition would decrease comhusti~m rfkicieocy. 

The effrctivrnera of mechanicill recovery and in situ burning oi spilled oil at 
sea decreases ropidly with increasing bea state (roughness uf the sea ) ,  while 
the effectiveness of disperesnts and natural disprrsiou increases. M~cllallical 
cleanup becomes nonfunctional between International Sea States 3 and 4 (S.L. 
Ross Environm~ntal Hrssrrch Ltd., 1983a). During the months of July tllruugh 
Seprember in the small fraction of the Beaufort Sea Planning Area wit]) open 
water, Sea States of 3 or greater occur from 13 to 30 percent of the time; and 
Sea Ststes of 4 or greater occur 9 to 18 percent of the time (Fig. C-3). Ice 
cover the remainder of the year would eliminate both high sea states and 
standard uses of most mechanical-cleanup equipment. 

In real spill situations, optimum efficiency o f  cleanup equipment, expressed 
in Figure C-2, in seldom reached. To some extent, bad weather, equipment 
failures, and personnel problems can be factored into estimates oi cleanup 
efficiency in oil-spill-contingency plans. In practice, such rstlmates are 
usually found co be overly optimistic. Spill cleanup generally requires 
unexpected modification of procedures and equipment. Equipment or people 
often do not work as well as hypothesized. 

Ths MMS Gulf of Mexico OCS Region (USDOI. MMS, GOM. 1983) reviewed the hie- 
torical record of oil-spill cleanup at sea and concluded that such cleanup is 
usually not very efficient: 

"Offshore containmentlcleanup operations are generally a major task 
requiring significant coordination and cooperation, transportation of 
large equipment, vessel support, aircraft support, set-up and maintenance 
of a eomandlcoordination post in the field, and properly staged and 
available equipment. Often, the weatherlsea conditions and crew fatigue 
become the critical factors during offshore operations. The effective- 
ness of cantainment/eleanup operations offshore are, in general, mar- 
ginally effective. It is possible to contain a platform spill if en- 
vironmental and logistical conditions are right; however, it has been 
found through experience that conditions are rarely ideal and full 
containment of a platform spill is not likely. The effectiveness of this 
type of containment and cleanup operation is estimated to be approni- 
mately 5 percent to 15 percent recovery. 

"Inshore containmentlcleanup operations can be either large-scale or 
moderately sized operations depending on any particular spill situation. 
Again, if the task becomes large it requires the same level of coordina- 
tion and support as an offshore operation. The effectiveness of s 
containmentlcleanup operation in an inshore area largely depends on the 
unique physical characteristics of the etvzironment and the area uf the 
operation. Beach cleanup is normally effective utilizing hand labor, 
organic sorbents, and a wide variety of tools from rakes to bulldazrrs. 
Utilizing booms and skimmers, containment of a spill moving into on inlet 
is marginally successful depending almost entirely on the physical 
characteristics of the inlet. Containment and cleanup in marshes is vrry 
controversial. Modern opinions often lean towards the 'NO ACTION' 

slowly than from landfast, first-year ice; some oil would even take u second 
summer to reach the top of the ice (see Sec.  I of this appendix). ln 
addition, a stationary but continuing spill could spread a rlbbon of oil 
underneath many or even hundreds of kilometers of pack ice. The manufacture. 
shipment, temporary storage, and deployment of the thousands, or perhaps tens 
of thousands, of igniters necessary to efiecti4ely attack a major spill is a 
log~stical nightmare. 

Burning experiments in broken ice have given promising results with fresh oil, 
but results have been variable nnd less promising with weathered oil and 
emulsions. Field tests in a mud pit at Prudhoe Bay were able to burn 55 to 85 
percent of fresh Prudhoe Bay crude, but spargrd crude with a flash point of 
aver 30 O F  could not be ignited (Shell Oil Company et al.. 1983). Tests at 
OHnSETT for fresh or sparged crude had hurn efficiencies of 85 to 95 percent 
at 22- to 34-percent ice cover and burn efficiencies of 58 to 79 percent at 
78- to 85-percent ice cover.  Burn efficiencies of 2 tests far oil-irl-water 
emulsions were only 10 to 52 percent at 78- to 84-percent ice cover (N.K. 
Smith, unpublished, 1985). Some oil burned against retaining barriers in both 
the field and OHMSETT tests; and the efficiencies are soniewhat higher than 
could be expected for a true, uncontained burn in broken ice. Payne (1984) 
found that emulsification is accelerated in broker) ice (occurring withiti 4 
hourb), indicating that a sllck would have to be set on fire very soon after 
spillage in order to obtain a high burn efficiency. 

It may be more difficult to burn spilled oil during freereup than at any other 
time of year. Martin (1981) has shown that wave action mixes the ail downward 
into the grease ice. Oil and ice would have to be rerovered and the oil 
separated from ice before burning; there would be only a limited rdpability 
for in sit" burning. 

Partly because of oil-spill risks during broken ice, the State of Alaska has 
applied two sets of seasonal.drilling restrictions in State waters of the 
Heaufort Sea. Tier-I regulations prohibit drilling during periods of broken 
ice, during some periods of open water for locations outside the barrier 
islands. and during the fall howhead whale migration and freerrvp for loca- 
tions outside the barrier islands. Tier-il regulations allow unrestricted 
drilling in State raters, with the exception of lcrcar~uns outside the barrier 
islands during the full bowhead migration dnd Ireezcup. The Tier-11 level 
applies on to "lcssrrs who demonstrate compliance with applicable laws and 
regolations, including the theoretical and physicdl capability to detect, 
contain, and clrau up and dispose uf spilled cil in broke11 ~ c r  conditjons" 
( s e e  Shell Oil Company et ul., 1981). 

strategy for fear rtr,nl;llp ,,per,lt illn- r.,atn<il~p <.vet, im,,rc, ~l.#n#.#rt,. 'Tlw 
~Ilectivcnrss U I  Inshorc rnntninntr~tl <il%rr.<tion c : c n  t i t  trw he i i t t l r i l  

greater tl~nn nfCsllnrr ~,pernt~clri%. i:ffrc.tivr.r,e%? 0 %  c,rtintntr.l t n  IN, .'I) 
lperrcnt to 50 p~rc~.nt rontninmc.nt and ,-lenllllp 0 1  s~:~trri.~l mw in,: ~ n t o  tile 
ilt-en.'' 

I:. Fffrctivrness of oil-Splll Cleanup in Ice 

!&en a spill is dispersed i . lr from its sourre or when ice is moving, c.nntnin- 
ment and cleanup are more difficult. Planning an effective surf;,<<. rr,ponso 
with mechanical equipment to spills in park ice would rerlnire that an ire- 
breaker (or Icrhreaking-supply sl>ip) he locally stationed in hnth wintcr and 
summer a s  a dedicated oil-recovery vessel (Tebeau, 1984). icehreakrrh are 
expected to be present in the proposed sale area duriny: hot11 cnplnrution :~nd 
production. An appropriate exsmple of such operatfonc would be tile exploro- 
tian drill in^ conducted by a drillship on Sale R7 leases in the slimmer of 
1985. The drillship was arcompnnlcd by an icebreaker and two Ire-capahle 
supplv ships that "managed" the ice at the drill site. 

In sit" burning of spilled oil during heavv ice periods may he a more promis- 
ing approach. Buoys or other markers would be placed on the the ice to trark 
under-ice spills. rxposed oil would be ipnilrd whenever possible. 

Existing response capabilities are more effective on landfnst ice than on 
broken or pack ice. Spills on top of landfast ire can be cleaned up fairlv 
easily as long as oil is not pooled to sufficient depth (on the order of 
several centimeters) to crack the ice and allow some of the oil to flow 
underneath the ice (Shell Weatern E6P. Inc. et al.. 19R4). Ahnut 5 
centimeters of Prudhoe Bay crude, or about 300,000 barrels per srjuare kilo- 
meter, could be supported by mature, first-year ice without seepage of oil 
underneath the ice. 

Cleanup effectiveness for oil under landfast ice has heen measured by Buist et 
al. (1981). Buist et al. conducted three simulated undersea blowouts tatalin~ 
119 barrels under landfast ice in the Canadian Beaufort Sea. The following 
spring, as  the oil rose to the surfare and pooled on the ice, as much oil as 
possible was burned or manually recovered. Cleanup efforts ceased only when 
hreakup occurred and the remaining oil naturally dispersed. A total of 125 
horns were conducted, more than one burn for each barrel of oil spilled. 
Over:lll burn efficiency averaged 51 percent, with average burn efficiencies 
ranging from 18 to 77 percent in the three spill experiments. An additional 
2R percent of the oil (range of 14 to 51 percent) was manuallv recovered. The 
manual cleanup was labor-intensive. requiring 0.7 man-days per barrel or 350 
man-drys per square kilometer. Overall, 79 percent (range of 67 to R8Y) of 
the weathered oil was burned or manually recovered. 

Spills in broken or moving ire would be more difficult to handle. The Ereat- 
est success would be expected when.the spill is contained within a small area 
close to the source of  the spill. The ice itself may useful in restrictin8 
the spreading of the oil, keeping the oil thicker and more amenable to 
burning. 

Oil melting out of pack ice would be much more difficult to burn tila" oil in 
the Buist et al. f19H1) study. Oil would melt out of pack ice much more 

The cooperative review, the field demonstrations, and resulting reports 
considered only breakup conditions. Freezeup conditions were deemphasirrd 
because of  the existence of a seasonal drilling restriction in State waters 
during the fall howhead migration. 

The State of Alaska had an independent consultant evaluate this demonstration 
nf industry's cap?bilIties (S.L. Ross Environmental Research Ltd., 1983b) and, 
based on that and its own analysis, granted lirr-I1 status to the parti- 
cipating oil compauies. The conclusion of S.I. .  Ross Environmental Research 
Limited provides 2 concise summary of oil-spill-countermeasure capabilities of 
industry in broken-ice conditions: 

"The industry's technological capability is judged to be very good for 
removing oil discharged from a large ail well blowout occurring an a 
gravel island in the Alaskan Beaufort Sed during broketi ice conditions 
(as well as during periods of landfast ice and open water); this is only 
the case if the blowout is ignited andlor combustion and skiming tech- 
niques take place i~ close proximity to the island. . . . Although 
industry's overall response capability for gravel-island ail well blow- 
outs 1s  vrry good (by virtue of oil burning procedures at or near the 
well-head) the fact remains that the capability to clean up large oil 
spills floating amongst moving ice is generally not good, particularly if 
the oil is thin and weathered." 

In other words, industry can effectively clean up an oil spill in moving ice 
only if the spill is a platform blowout that can be srt on fire without 
endangering platform integrity. 11 this is the case ,  the platfurni could still 
he used as A base for cleanup and well-control operations. 

in lBR3. several oil companies partic~patrd in a review of applicability of 
current cleanup techniques r o  broken-i~r conditionb (Industry lask Group, 
1963) and field demonstrations o f  capabilities during breakup i , f  landfast ire 
(Shell Oil Company rt al.. 19b3). A third rrpart (Sllell Yestern F h P ,  Inc. et 
dl., 19R4) provided additla~r>.ll technical documrlll.ition of review and demon- 
strations and constitutes a state-of-the-art nianual for rle~oup durln>: hreakup 
of landlabt ice in the Hedufort S e l l .  

I 5  



Tahle C-1 
Spill-Bile I'hamples for Slimmer Spills in Open-linter 

Portions of the Reaufnrt Sea Planning Area 

Celr!,letinns are based Irr the oil-weathering model of Pnvne et 01. (1984h). 
The er:trnples are of a Prudhor Rav-type crude, which is collsiderel the hest 
analnp far undiscclvered crude in the Renufort Sea Planning Are*. 

10.000-Rarrrl Spill 
Time After Spill 3 Days 10 navs 

100,OCO-Barrcl Spill 
3 Dave 10 nays 

Open-Water Spill (August, 10 knots wind speed, 0 'C, nepligible wave*) 

Oil Remaininp (7) $2 71 66 i R  

Thickness (mm) 1.2 0.6 2.6 1.4 

Area of Slick (km2)L1 1.1 1.8 5 .  I 8.7 

Discont. Area (km2jZ1 26 120 85 400 

11 This is the area of oiled surface. - 
21 Calculated from Equation 6 of Table 7 in Ford (lq85). This is the - 

discontinuous area of a continuing spill nr the area swept hv an 
instnntaneou~ spill of the ~ i v e n  volume. 

~ ~ r r e n t  Meter vlRerorrlrr 1 
Ice A"p"5 8 
nrion ~ r a c k t n ~  System I system 
~ a r k - r  s t a k e s  ~ , o n n  
l > . ~ ~ a  l a z e  for T ~ . o ~ e c f o r ~  'Iodrlinx 1 

~ ~ ~ n ~ ~ , ~  sel qpn t rv  neavy r h r y  2 , n l )  r ~ ~ t  
ilci.an llike T,4nn f e e t  
FPI *<I111 Bcnm 3,001' fre t  
. h c r l c l n  Marin,. 5imp1rx 1,000 feet 
hepnei Reel Pak ir.000 r w t  
Fire  Containment Room 7,1011 feet 

AKCAT 11 w i l i - \ I a n  L i f e  Raft 
m n t  Rrom Tvpe 7Rll 
3M Sorhenr Rolls Type 1C0 
3n sarbent Pads T\pe I51 
3Y Sorbeni Padl Type 1 5 7  
JII carbent Type 35bT 
'11-30 Disc ShLmer 
lielr Sktmrr  
2111-F Rope Hop 
Rarracuda Rope PL-p 
"ii 6 2    ope b p  Skinnei 
Trms-Vac *Irh Yrnta Rav S k i m e l s  

1 
250 baler 
507 rolls 
269 
i O 0  bales  

8 5  bcrcs 
1 

10 
10 
1 
2 
2 

~ l ~ ~ ~ t ~ n r  F a b r ~ f a l ~ k s  - 2 , 7 5 0  pallolls ?0 
 ires scone F a b r i t ~ n k r  - L.rO0 gallons i 
T r e l l ~ c o n  RladdPr 1 
orecnne nargcs - 7,400 palinns 4 

. c e :  Alaska Clean Seas, 1984. 

Thia ic not a complete in;entory 

Tahle C-3 
Canadian Reau'nrt Sea Oil Spill Cyyperative 

Spill-Res~onse tquipment- 
(Prq~d at Tukrovaktuk, NWT. Vnv 19PL) 

Anti-Pollution Barge 11 

',L! IPFFFR 

ill 1 IDICPIlSAl 

Carrier 11 L:PR t~urk fTwin 70 Verc) 
rnrrier 111 j ~ r  boat (Twi~ 350) 
7n-h~ nuthoard 
Zodiac clw 70 hp 
39-ft. d~plnvmonr vessel, Carrier 5 
uiah \*"<PI *0 rrane L > ~  Carrier 5 
49-tt. deplovne-t vessel, Veak*olik 

Rnrge. "I6 Y 4O.5 r 9.6 ft. complete 
.~rith hut not limited to the following 
rnuipment: 
"FP .;kimer 
Vat-on heater tr~strrluperndin~ 
5,nnn bhl lrlnv brlrnr~ r/w hoon 
011 2nd wate- pompinp. svatpn 

nrion tracker hunvs 
Receiver, Orion 
r\rgos buovq 

Fireproof hoon r/w IS0 cont8inr.r 
Arctic hoom mod177 
76-in. Rennrrt Na\rv horm 
IR-in. Rennprr i-shore hnom 
76-in. Rrnnett "nv r  honn TI Tnrsiut 

31.1 RP weir ?kinnrr.; 
1 orkl~rpd R'OO'I .;klmner 
6-1". nil mop skimrrr 
Yorris Y130 skinner- 
Rhpe mop =klmmcr 

Portn tank- 
In.nn(l-g.11. I'nirnvnl hlnrldprr 
I ,Inn-znl. r , -nrlrx h1nddt.r. 
(Iprn-top Ton'le.; hladtlor 



Table C-4 
Table of Spill-Response Equipment on the Icebreaker Robert Lemeur 
During Drilling in the Beaufort Sea Planning Area, Summer 1985 

All equipment except boom and Canmar equipment 
stored in 36- by 9- by 8-foot spill-response van on vessel. 

See end of table for Canmar equipment. 

Category Quantity Description Operational Considerations 

Vessels 

Containment 

Oil Recovery 

Storage 

Transfer 

Containment 

Oil Recovery 

Transfer 

1,000 ft. 

1 

26-ft. Munson aluminum work Operating speed more than 32 
boats, each with two 140- knots; fully protected and 
hp motors heated wheelhouse. 

Kepner Reel Pak 
(500-ft./Pak) 

Shell fire-resigtant boom 

SLURP weir skimmer 
(57 lb.) w/accessories 

Rapid deploylhent (less than 
5 minutes); effective in 1- 
to 2-ft. wind-waves; 1,500-ft. 
of boom capable of holding 
several 1,000 bbl/in. of oil 
depth. 

Tested resistance to burn for 
fire-resistant boom: minimum 
6 hr. 

No moving parts; approxi- 
mately 30 gpm recovery 
potential; effective in calm 
water only. 

CSI rope mop skimmer 
w/200-ft. mop, swivel 
base, and 3 tail pulleys 

3M sorbent rolls 
(38 lb./roll) 

Effective on water, in broken 
ice, and on/under solid ice; 
10 to 20 gpm recovery 
potential. 

Sorbents: Sorptive capacity 
typically 60 to 80 gal. 
per roll. 

4 10,000 storage containers 

Pumps (trash, diaphragm, 
centrifugal) 

1,200 ft. 2 in. and 3 in. 

Arctic grade, cold-crack 
temperature (-65°F). 

Typically 80 gpm to 300 gpm 
pump rates. 

Arctic grade, cold-crack 
temperature (-65°F). 

CANMAR EQUPMENT 

36-111. offshore Navy boom 

30 bags Floor Dry 
30 bales sorbent pads 

1 Spate or Komline 
200 ft. Sanderson pump 2-in. 

or 3-in. arctic hose 

Source: Union Oil Company of California, 1985; MMS, Alaska OCS Region. 



l ' lt l l l@ C - 5  
Estimated Response Times for Mobilizing and 

TrunaporLing Lqulpernt to L)codllorae by Alr Cutyo l'runapurt. 

Equipment 
Owner 

Storage 
Location 

Estimated Transportation 
Mobiliz ion f5 Time to 

2 /  Total Response Time- Deadhorse- 3 / Time to Deadhorse 
(Hours) (Hours) (Hours) 

(Min . ) (Max. ) (Min . ) (Max. ) 

Alaska Clean Seas Anchorage 
Dutch Harbor 

Alyeska Pipeline Valdez 2 5 2 . 0  4 . 0  7.0 

Cook Inlet Response Kenai 
Organization 

U.S. Coast Guard Kodiak 
Anchorage 

Crowley Environmental Anchorage 
Services Prudhoe Bay 

Clean Sound Seattle 2 5 6 . 1  8 . 1  11 .1  

Clean Seas Santa Barbara 2 5 7 . 1  9 . 1  12 .1  

Clean Coastal Waters Long Beach 2 5 7 . 9  9 .9  12.9 

U.S. Navy Stockton 2 5 7 . 1  9 . 1  12.1 

Source: Alaska Clean Seas, 1984. 

1 1  Estimated mobilization times were supplied by equipment owners and are overall ranges that are nonspecific to the - 
type or quantity of equipment required. 

2 1  Estimated transportation times are based on air cargo transport (e.g., Lockheed Hercules) flight characteristics (300- 
knot flight speed). 

31 Total response times are the sum of estimated mobilization time and travel times by air cargo transport (e.g., Lock- - 
heed Hercules). They do not include the amount of time required to load the equipment or variations in travel time 
arising from adverse climatic factors that might be encountered enroute. 

Table C-6 
Estimated Response Times for Mobilizing and 

1 /  Transporting Equipment to the ABSORB Area by Surface Vessel- 

Eq~ipment 
Owner 

Storage 
Estimated Estimated Travel 

Mobilizqtion Time to Prudhog ,Bay 4 / Total Response Time- 
Location ~imeL' (10 ~nots)l' Minimum Maximum 

(Hrs . ) (Days) (Hrs.) (Days) (Hrs.) (Days) (Hrs .) 
(Min. ) (Max. ) 

Alaska Clean Seas Dutch Harbor 2 5 
Anchorage 2 5 

Alyeska Valdez 2 5 

Cook Inlet Kenai 
Response 
Organization 

U.S. Coast Guard Kodiak 
Anchorage 

Crowley Anchorage 
Environmental 
Services 

Source: Alaska Clean Seas, 1984. 

11 Surface-vessel transportation is available only during the open-water season around Pt. Barrow. This season is of - 
limited duration--typically 6 to 8 weeks per year. 

2 1  Estimated mobilization times were supplied by the equipment owners and are overall ranges that are nonspecific to - 
the type or quantity of equipment required; vessel availability is assumed. 

31 Travel times to site are from ports near the storage sites to Prudhoe Bay. These estimates do not include the - 
amount of time required to unload the equipment at the site or variations in travel time arising from adverse 
climatic factors. 

41 Total response times indicated are the sum of estimated mobilization times and travel times to the spill site. - 
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APPENDIX D 

MMS ALASKA OCS REGION STUDIES PROGRAM 



Environmental Studies Program 

In response to the Federal Government's decision to lease offshore areas for 
oil and gas exploration in Alaska, an Environmental Studies Program (ESP) was 
initiated in 1974 to gather, analyze, and synthesize pertinent information for 
assessing pre- and postsale effects on the marine environment. The protection 
of the marine environment is mandated by several legislative acts: the OCS 
Lands Act of 1953, amended in 1978, gave the Bureau of 'land Management (BLM) 
and United States Geological Survey (USGS) responsibility for leasing 
submerged Federal lands. (The offices under the BLM and USGS responsible for 
offshore leasing were reorganized as the Minerals Management Service (MMS) in 
1982.) One of the goals of the Act is to provide for protection of the 
environment concomitant with mineral-resource development. The National 
Environmental Policy Act of 1969 (NEPA) requires all Federal Agencies to use a 
systematic, interdisciplinary approach that will ensure the integrated use of 
natural and social sciences in any planning and decisionmaking that may have 
an effect on the environment. Additional Federal laws--such as the Coastal 
Zone Management Act; the Federal Water Pollution Control Act Amendments; the 
Marine Mammal Protection Act; the Endangered Species Act; and the Marine 
Protection, Research, and Sanctuaries Act--have imposed additional environ- 
mental requirements on the OCS leasing process. 

As the managing agency for the OCS leasing program in Alaska, the MMS Alaska 
OCS Region has conducted environmental and socioeconomic studies to obtain 
information needed for sound leasing decisions, as well as to monitor human, 
marine, and coastal environments. 

A portion of the Alaska ESP is managed for the MMS through an interagency 
agreement with the National Oceanic and Atmospheric Administration (NOAA), 
U. S. Department of Commerce. The NOAA manages this program through the Outer 
Continental Shelf Environmental Assessment Program (OCSEAP) office in 
Anchorage, Alaska. Other environmental and all social and economic studies 
are administered and contracted directly from the MMS Alaska OCS Region Office 
in Anchorage. 

The principal goals of the Alaska ESP are to: 

1. Describe and predict physical and chemical processes that influence 
the weathering and transport of spilled oil and other oil- and gas-related 
pollutants; 

2. Characterize regional biota, habitats, and ecosystems and analyze 
ecosystem functioning to develop an understanding of the possible effects of 
oil- and gas-development activities; 

3. Describe geologic, meteorologic, and ice hazards that may affect 
activities associated with oil and gas development; 

4. Develop and implement targeted environmental monitoring programs to 
assess the effects of exploration and development activities on marine re- 
sources; and 

5. Determine and assess potential social and economic effects from oil- 
and gas-development activities. 



onomic hydrocarbon resources are discovered, oil and gas production is 
y to begin 10 to 15 years after the sale. This period allows continuing 
es to address environmental concerns. The ESP monitors the marine 

ram can be found yearly in the Alaska Regional Studies Plan (RSP), which 
repared annually. 

a1 part of the ESP is to ensure that the information obtained is 
in a timely fashion and in a usable form for the interested public, 

each lease sale prior to writing the draft Environmental Impact 
(DEIS) . The synthesis provides the most current environmental 

ation and preliminary analysis of data available to the authors of the 
IS, the public, and the decisionmakers. 



Hrdufort Sea Lrvironment~l Studies List 

Asbesaolent of Available Literature: Oil Pollutlun Eflr~tc on Hiot.3 ill Arctic 
and Subarctic Waters, National Marine Fisheries Service. NUAAl0CSI:AP Rrs'.ilc~I~ 
Unit No. 75. November 1976. 

ldentifi~stion, Documentation and Delineation of Coastal Migraturv Bird 
Habitats in Alaska. Alaska Department of Fish and G m e .  NOAAIOCSEAP ~escarch 
bnit Nu. 314, September 1980. 

Beaufort Shelf Surface Currents, United States Cudst Guard. NOAAIOCSFAI' 
Research Unit No. 81. April 1977. 

Distribution, Abundance, Camunity Structure and Traphic Reldtionships of the 
Nearshare Benthos, University of Alaska. NOAAIOCSEAP Research Unit Ro. 5, 
December 1981. 

Interaction of Oil With Sea Ice in the Beaufort Sea. University of Wdshinpton. 
NOAAIOCSEAP Hesearch Unit ho. 87, May 1982. Distribution, Composition, and Variability of Western Beaufort and Northern 

Chukchi Sea Benthos, Oregon State University. NOAAIOCSEAP Research Unit No. b ,  
June 1984. Dynamics of Nearshore Ice. U.S. Army-CKREL. NOAAIOCSEAP Research Unit No. 88. 

0~1;oing Study. 

Sum,ariration of Existing Literature and Unpublished Data on Distribution, 
Abundance, and Life Histories of Benthic Organisms of the Beaufort Sea, Oregon 
State University. NOAAIOCSEAP Research Unit No. 7. January 1977. 

Current Measurements in Possible Disperaul Regions of the Beaufort Sea, 
University of Washington, NOAAIOCSFAP Research Unit No. 911151, January 1981. 

Dynamics of Nearshore Ice, Flow Research Co., NOAAIOCSEAP Researcll Lnit 
No. 98. March 1979. 

Assessment of Potential Interactions of Micra-organisms and Pollutants Re- 
sulting from Petroleum Development on the OCS in the Beaufort Sea. University 
of Louisville, NOAAIOCSEAP Research Unit No. 29, December 1982. 

Delineation and Engineering characteristics of Permafrost Beneath the Arctic 
Seas, O.S. Army-CRUEL, NOAAIOCSEAP Research Unit No. 105, May 1982. Analysis of Marine M a m a 1  Remote Sensing Data. Johns Hopkins University, 

NOAAIOCSEAP Research Unit No. 34, April 1977. 
Seasonality and Variability of Streamflow lmportant to Alaskan Nearshore 
Coastal Areas. University of Alaska, NOAAIOCSEAP Research Unit No. 111, 
March 1977. 

Trace Hydrocarbon Analysis in Previously Studied Matrices and Methods Develup- 
ment for a )  Trace HC Analysis in Sea Ice and at the Sea Ice-Water Interface 
and b) Analysis of Individual High Molecular Weight Aromatic HC, National 
Bureau of Standards. NOAAIOCSEAP Research Unit No. 43, January 1980. Natural Distribution of Trace Heavy Metals and Environmental Background in 

Three Alaskan Shelf Areas, University of Alaska. NOAAIOCSEAP Research Unit 
No. 162, May 1979. Environmental Assessment of Alaskan Waters - Trace Element Methodology - 

Inorganic Elements. National Bureau of Standards, NOAAIOCSEAP Research Unit 
No. 47, May 1977. Shorebird Dependence on Arctic Littoral Habitats, University of California, 

NOAAIOCSEAP Research Unit No. 172, September 1982. 

Coastal Morphology. Sedimentation, and Oilspill Vulnerability, RPI, Inc., 
NOAAIOCSEAP Research Unit No. 59. April 1980. 

Study of Microbial Activity and Crude Oil-Microbial Interactions in the Waters 
and Sediments of Cook Inlet and the Beaufort Sea. Oregon State University. 
NOAAIOCSEAP Research Unit No. 190. December 1980. 

Migration. Distribution, and Abundance of Bowhead and Beluga Whales in the 
Arctic Oceans, National Marine Fisheries Service. NOAAIOCSEAP Research Unit 
No. 69/70, October 1981. Morbidity and Mortality of Marine Mamals, University of Alaska. NOAAIOCSEAP 

Research Unit No. 194, December 1980. 

Lethal and Sublethal Effects On Selected Alaskan Marine Species After Acute 
and Long-Term Exposure to Oil, National Marine Fisheries Service, NOAAIOCSEAP 
Research Unit No. 72, April 1983. 

Distribution. Abundanee, and Feeding Ecology of Birds Asboclated with Sea Ice, 
College of the Atlantic, NOMIOCSEAP Research Unit No. 196. January 1983. 

Offshore Permafrost Studies, U.S. Geological Survey. NOAAIOCSEAP Research Unit 
No. 2041473. Ongoilig Study. Sublethal Effects of Petroleum as Reflected By Morphological, Chemical, 

Physiological, Pathological and Behavioral Indices. National Marine Fisheries 
Service, NOAAIOCSEAP Research Unit No. 73, June 1982. 

Geologic Environment of the Chukchi and Beaufort Sea Shelf and Coastal 
Regions. U.S. Geological Survey. NOAAIOCSEAP Research Unit No. 205, Ongoing 
Study. Identification of Major Processes in Biotransformatione o t  Petroleum HC and 

Trace Metals. National Marine Fisheries Service, NOAAIOCSEAP Research Unit 
No. 74, June 1982. Avifaunal Utilization of the Offshore Islands Near Prudhoe Bay Alaska. Univer- 

sity of Alaska. NOAAIOCSEAP Research Unit No. 215, March 1977. 

Preparation 01 Illustrated Keys to Skeletal Remains and Otoliths of Forage 
Fishes in the Beaufort Sea. University of Alaska. NOAAIOCSEAP Kebrarch Unit 
No. 318. M a c h  19i7. 

The Natural History and Ecology of the Bearded Seal and the Ringed Seal, 
Alaska Department of Fish and Game. NOAAIOCSEAP Research Unit No. 230, 
May 1979. 

Determine the Frequency and Pathology of Marine Fibh Diseases in the Gulf of 
Alaska. Bering. and Beaufort Seas. National Marine Fisheries Service, 
NOAAIOCSEAP Research Unit No. 332. January 1980. 

Trophic Relationships Among Ice Inhabiting Phocid Seals and Functionally 
Related Marine Mamals in the Arctic. Alaska Department of Fish and Game. 
NOAAIOCSEAP Research Unit No. 232, February 1982. 

Transport of Pollutanto in the Vicinity of Prudhoe Bay. Environmental Protec- 
tion Agency. NOAAIOCSEAP Research Unit No. 335. March 1976. 

Beaufort Sea Estuarine Fishery Study, Alaska Department of Fish and Game. 
NOAA/OCSEAP Research Unit No. 233. October 1977. 

Seasonal Distribution and Abundance of Marine Birds. O.S. Fish and Wildlife 
service. NOMIOCSEAP Research Unit No. 337. October 1978. 

Study of Climatic Effects on Fast Ice Extent and its Seasonal Decay Along the 
Beaufort SeaIChukchi Sea Coasts. University of Colorado. NOAAIOCSEAP Research 
Unit No. 244. March 1979. 

Review and Annlyeia of Literature and Unpublished Data on Marine Birds. O.S. 
tish and Wildlife Service. NOMIOCSEAP Research Unit Nu. 339, December 1980. Relationships of Harine M a m a 1  Distributions, Densities, and Activitiel to Sea 

Ice Conditions Alaska Department of Fish and GemelUniversity of Alaska. 
NOAAIOCSEAP Research Unit No. 2481249, June 1980. Migration of Birds in Alaskan Marine Waters Subject tu influence by OCS 

Development. U.S. Fish and Wildlife Service. HOAAIOCSEAP Research Unit 
No. 340. May 1978. Mechanics of Origin of Pressure, Shear Ridges, and Humack Fields in landfast 

Ice, I'niversity of Alaska, NOAAIOCSEAP Research Unit No. 250, Ongoing Study. 
Feedin8 Ecology and lrophic Relstionshlps of Alaska Marine Birds Yapulation 
Dynamics 01 Marine Birds, and Catalog of Seabird Colonies. U.S. Fish and 
Wildlife Service. NOMIOCSEAP Rebenrch Unit No. 34113421343, October 1978. 

Subsea Permafrost, Probing, Thermal Regime and Data Analysis. University of 
Alaska, NOAAIOCSEAP Research Unit No. 253, Ongoing Study. 

Marine Climatology of the Gulf of Alaska. Bering and Beaufort Seas. Arctic 
Lnvironmental Information and Data CenterlRational Climatic Center, 
TOAAIOCSUP Research Unit No. 3471496, December 1977. 

Morphology of Benufort, Chukchi, and Bering Seas Wearshore Ice Conditions By 
Means of Satellite and Aerial Remote Sensing, Univrrslty of Alabka. 
XOAAIOCSEAP Research Unit No. 2571258, September 1978. 

I.iceracure Search and Data Conversion on Density Distribution of Fishes of the 
Beaufort Sea, University of Alaska. ROAAIOCSEAP Research Unit No. 348, March 
1977. 

txperimei~tal Measurements of Sed Ire Failure Stresses Wear Grounded Struc- 
tures. University of Alaska. NOAAIOCSEAP Research Unit l o .  259. June 1978. 

Hasellne Study of Historic Ice Conditions in Berinp Strait, Chukchi Sea,  and 
Beaufort Sea, University of Alaska, NOAAIOCSEAP Resorch Unit X u .  2hl. 
September 1977. 

Environmental Asaebsment of Selected Habitats in Arctic Littoral Systems, 
Westcrn Washingtm State University, NOAAIOCSFAP Rehearch Unit NO. 356. 
Onpuing Study. 

In Situ Measurements uf the Mechanicdl Properties of Sea Ice. University cf 
,\ldbka. NOAAIOCSEAP Research Isnit l o .  ? h 5 ,  Ongoing Study. 5e;wfort Sea Plankton Strtdies. University of Unshlngton. NOAAIOCSEAP Rrse~rch 

I'nit Nu. 350, February 1981. 
Operati~~n of an h l a h k a n  Facllil) lor Applicnliunb oi Remote sen sin^ llilta to 
l!lS S t u d i e s .  Lnlvrrsitv of Alaska. SOAAIll('SEAP Res<;arch Onit Kc,. 267 ,  Onpoirlg 
\C,,,I!. 

r\ Study O T  Hrilurfort Sr.1 Coabtill Erosion, Arctic Research, NOAAIOCSEAI' Research 
I'nlt No. 407, Septomhcr 1976. 

Ice Fd&e t.cosystcm Study: Primvry Pruducllvity. Nutrient Cyclinp and OrganiL 
?:utter lritn+frr. I'!tivrrsi~y of Alilska, RIIAAIOCSEAF Research I'nlt l a .  427. 
llar~ln 1'179. 

Xndrling o f  'lidsr. i . 1 . ~  ('irrul.~tion.s. Kn81d Crrporotioll, NOAA/O(:SEAl' Reseercll 
Vnit h. 4 $ 5 .  On~~,<,;us Study. 



un of Organic Katrer In Sediments from the Guli ol Aldska, 
ufclrt Seas, llniversity of California, NOAAIOCSEAP Research llnit 

Earthquake Activity and Seismotechnie skudies of  Northern and 
a, University of Alaska, NOAAIOCSEAP Research Unit No. 483, March 

Meteorologic Regimes in the Arctic. Occidental College. NOAAIOCSEAP 
nit No. 519, 1984. 

ion of the Nearshore Hydrodynamics of Arctic Barrier Island- 
, University of Alaska. NOAAIOCSEAP Research Unit No. 526, March 

rization. Stability, and Origin of Barrier Island-Lagoon 
tic. Alaska, Univereity of Alaska. NOAAIOCSEAP Research Unit 

orphology of the Barrier Island-Lagoon System Along the 
tal Plain. University of Alaska. NOAAIOCSEAP Research Unit 

eases in a Beaufort Sea Barrier lsland-Lagoon System and its 
rical Modelling and Current Measurements. Kinnetic Labora- 
OCSEAP Research Unit No. 531, June 1982. 

namics and Trophie Syctem Energetics in Nearshore Besufort Sea 
ity Of Alaska, NOMIOCSEAP Research Unit No. 537. Ongoing 

r Sea Ice, U.S. Army-CRREL. NOAAIOCSEAP Research Unit No. 562, 

Vior of Oil Spilled In and Under Sea Ice (Task I), Flaw 
OCSEAP Research Unit No. 567, January 1983. 

avior of Oil Spilled In and Under Sea Ice (Task 11 and 111). 
ed. NOAAIOCSEAP Research Unit No. 568. September 1980. 

Spill Project, Environmental Protection Service (Canada), 
ch Unit No. 606. February 1984. 

mafrost Studies, Michigan Technical University, NOAAIOCSEAP . 610. September 1982. 
gation of Beluga Whales in the Coastal Waters of Alaska. 
Of Fish and Game. NOAAIOCSEAP kesearch Unit No. 612. 

Of Marine Mamals in the Coastal Zone During Summcr and Autumn. 
ent of Fish and Game, NOAAIOCSEAP Besearch Unit No. 613, 
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t of Large Cetacean Tagging and Tracking Capabilities in OCS Lease 
ional Marine Mama1 1.aboratory. MMS Contract. March 1981. 

le Monitoring System Attachment Device in h'hele Tibsue, Woods 
aphic Institution. MMS Contract, Ongoing Study. 

1 on the Feeding Nechanism ol the Bowhead Uhalr - Baleen Fouling, 
University. MMS Contract, June 1983. 

Satellite-Linked Methods of Large Cetacean Tagginp end Tracking 
n OCS Lease Areas, Oregon State University, MIIS Contract, 

s of the Potential Effects of Acoustic Stimuli Associated Wit11 
ExploratianlDevelapment on the Behavior of Eligratory Crdy Whales, 
and Reman, Tne.. EMS Contract. Ongoing Study. 

itoring Program Analysis of Trace Metals and Hydrocarbons from 
2 Shelf (OCS) Activities. EMS Contract, Ongoing Study. 

of Acoustic and Otller Stimuli Associated h'itlt Oil and Las 
opmrnt on the Behavior of the Bowhead Uhele, I.GL Ecological 
tes. EMS Contract, Ongoing Study. 

in Petroleum Development Scenarios for the Feder.tl Outer 
, Interim Report. Dilmrs b Moore; 1'SRA; CCCIHOK. MMS Technical 
mbrr 1977 (out of print). 

tudy. CCCIHOK. MMS Technical Repvrt No. 4. February 19iE. 

selinr Studies: Interim Repurt, CCCIHOF, MMS Tccllllical Repurt 
1977 (out of print). 

Petrolettm Uevrl~pmr~~t Scenariur;, lranlrs 6 Eluorr, MMS Tccliilical 

Region - Man Made Fnvironrnrlll. Alaska ~l~l~~ultallts. I l l r . ,  h'1S 
ort No. 8, April 1978. 

Rrpion Sociocultural S>strms, War: h*soci.~teh. EI?!S 'Trclinl~al 

kegilut SO( ~I,CCIIII~~IL H J ~ c I  It),,, I'e,lt. M.II*.~c A .  ~lit~111~I l t ('0.. W!lS 
t No, 11, .Iuly 1978. 

c , e ~ ~ ~ ~ ~ m i ~ .  and I'livaitlri I$.Isc.~ i t i l  . I'olic~ ,\n.<l\bl:. I l~!. , ?PIS 
I >v. 12, . I s ~ ~ ~ v  1978. 
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Huffin Island Uil Spiil L'roject. Hydrocarbou Hioaecumuliitiun and Histu- 
pathological and Biochenlical Krsponses of Molluscs, Battulle North~rbt 
Laboratories. NOAAIOCSEAP Research Unit ho. 615. Ongoing Study. 

Store Surge Modeling, University of Alaska. NOAAIDCSEAP Research Unit No. 627. 
Nay 1984. 

Geophysical and Biological Reconnaissance of Rock Habitats in Eastern Carden 
Hay, University ui Alaska, NOAAIOCSEAP Research Unit No. 630, July 1983. 

birh Survey: Shoreline From Harrison Bay to Point Barrow, LCL Eeoloyical 
Research Associates, NUAAIOCSEAP Research Unit No. 63:. Ongoing Study. 

Ecosystem Churacterizsiian: Eastern Beaufart Sea. LGL Ecolugical Kesearch 
AssociaLes, NOAAIOCSLAP Research Unit No. 632, September 1983. 

Direct Effect6 of Acoustic Disturbance Sources on Ringed Seal Reproductive 
Behavior, Vocalization, and Camunication, Alaska Department of Fish and Game, 
NOAAIOCSEAP Researctr bnit No. 636, Ongoing Study. 

Permafrost: 4th International Confersncr. NOAAIOCSEAP Research Unit No. 637. 
July, 1983. 

Oceanographic Data, Brown and Caldwell. NOAAIOCSEAP Research Unit KO. 642. Hay 
1984. 

Beaufvrt Sea Moclitoring Program; Proceedings of a Workshop and Sampling Design 
Recamendation: MMS-National Oceanic and Atmospheric Administration, NOAAI 
OCSEAP Research Unit No. 652. 

Remote Sensing Data Acquisition, Analysis, and Archival for Alaskan OCS. 
University of Alaska. NOAAIOCSEAP Research Unit No. 663. Ongoing Study. 

Ringed Seal Monitoring, Alaska Department of Fish and Game. NOAAIOCSEAP 
Research Unit No. 667, Ongoing Study. 

Investigation of the Occurrence and Behavior Pattern of Whales in the Vicinity 
ol the Beaufort Sea Lease Area. Naval Arctic Research Laboratory, HLlS 
Contract, Ongoing Study. 

Aerial Survey of Endangered Whales in the Beaufort, Chukchi, and Northern 
Bering Seas, Naval Ocean Service Center, EMS Contract, Ongoing Study. 

Development of Large Cetacean Tagging and Tracking Capabilities in OCS Lease 
Areas - I, Oregon State Unzversity, MMS Contract. May 1981. 
Computer Simlat~on of the Probabil~ty of Endangered Whale Interact~on with 
Oil Spillb, Applied Science Assoelates, MMS Contract, Ongoing Study. 

Tissue Structure Studies and Other Investigations on the Biology of Endangered 
Whales in the Beaufort Sea, University of Maryland. EMS Contract, June 1981. 

Governance in the Beaufort Sea Petroleum Uevelopment Region, Institute of 
Social and hconomic Research. University of Alaska. EMS Technical Report No. 
16, July 1978. 

Economic and Demographic Impacts of the Reaufart Sea Petroleum Development 
Scenarios, Institute of Social and Economic Research. University of Alaska, 
MMS Technical Report No. 18. June 1978. 
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hatural Physical Environment Impart oL the Beaufort Sea Petroleum Development 
bcenarlos, Dames and Moore. MMS Technical Report No. 21, June 1978. 
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APPENDIX E 

SUMMARY OF MINIMUM AND MAXIMUM EFFECTS 
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The rnioin~~~m c a s e  is 3%-ori.?fed rlw low-c.tso rrqourre rsrin8.8te o l  110 HFlhl~la nf 
ell (Appendix I:. T.thle (:-I). 

R .  Activitirs Asaocinted with I'xploratlon, Pevelopmrr>t ;and Production, 
and Transportation 

The trpes of technologies and the infrastructure used to explore. develop nnd 
produce, and transport the oil associnted with the minimum case would 
~enerally be the same as described for the proposal using the mean-case 
resource estimate of 650 HHbbls: Sections II.A.2 through II.A.4. However, 
the level of activities would be less and thp size and scope of the support 
facilities would be smaller because of the lower resource estimate. 

The exploration period is expected to begin in 1989 and end in 1990. Two 
delineation wells are expected to be drilling durine this period. Prior to 
drilling, the lessee/operator is required to conduct surveys of sufficient 
detail to define shallow hazards or the absence thereof: these surveys should 
incorporate seismic profiling. The projected level of seismic activity is 
based upon the nature and extent of the surveys that may be required (Notice 
to Lessees [NTL] 83-5, Minimum Requirements. Shallow Hazards Survev) and the 
predicted number of wells drilled. Seismic surveys of the delineation-well 
sites would be conducted in the ice-free seasons during the venrs of the 
exploration phase. The total seiamic activity is estimated to take 4 days and 
cover 128 seismic-line kilometers in 2 areas thnt total 46 square kilometers. 
(The assumptions used to determine the amount of seismic activity are shown in 
Appendix C. Table 6-11.) Approximately 970 tans of dry solids will be used in 
the drilling muds for each delineation well, and each well is expected to 
produce approximately 1.800 tons (dry weight) of drill cuttings. Personnel 
and routine supplies and material are expected to be transported to the 
drilling units from the support base by helicopters. The total number of 
helicopter trips is estimated to be about 180. This estimate is based on the 
assumptions that, for each well, there will be 1 flight for each day of 
drilling and the time reouired to drill and test a well is about 90 davs. 

During development and production. I production platform would be installed in 
1995 and 7 production and service wells would be drilled between 1995 and 
1996. Shallow-hazards seismic surveys would also be conducted before the 
platform ie installed. Because the size of the individual prospects is 
unknown, it is assumed that a block-wide survey will be conducted (Appendix C, 
Table 6-11). The seismic activity associated with the platform installation 
is estimated to take 7 days and cover 304 line kilometers in an area of about 
92 square kilometers. Drilling of the production and service wells would 
result in the net average disposal of 77 tons (dry weight) of drilling mud for 
each well. (Mud used in drilling the production and service wells is assumed 
to be recycled through each subsequent well on the platform.) Also, ench well 
is expected to produce approximately 1,850 tons (dry weight) of drill 
cuttings. The number of helicopter flights to be flown in support of the 
drilling of the production and service wells is estimated to be about 315. 
This estimate is based on the assumptions that there will be 1 flight for each 
day of drilling and the time required to drill and complete a well is about 45 

would presumably be reduced. Short-term localized effects could occur, 
however, in the event of en oil spill. Industrial activity could still 
potentially disturb population segments of marine mammals regardless of the 
lower level of netroleum-resource estimates. Effects on marine mammals 
probably wauld be MINOR under the minimum case,  as they are in the mean case.  

5. Effects on Endangered and Threatened Species: Overall effects 
on endangered and threatened species from direct and indirect effects of 011 
spills or disturbances associated with development and the transport of 
extracted oil wauld be less than described for the proposal. Because anlv one 
exploration unit and one production platform are assumed to he used in the 
minimum case ,  spill rates and the volume of oil transported would he reduced. 
Short-term localized effects could occur in the event of an oil spill. 
Industrial activity during the bowhead migration and gray whale summer-feeding 
periods in the sale area could still pose spill risks andlor potentlnlly 
disturb portions of endangered species populations, regardless of the absolute 
level of petroleum-resource estimates. 

Cnder the minimum case,  as for the proposal, the level of etfect on the 
bowhead whale prohably would be MINOR, and the level of effect on the gray 
male and arctic peregrine falcon probably would be NEGLIGIBLF. 

6 .  Effects on Caribou: Overall effects on carihou due to disturb- 
ance and habitat alterations probably would be somewhat less than desrrihed 
far the proposal, since levels of onshore development would presumablv he 
less. Industrial activity is likely to disturb some caribn~n regardless of the 
absolute level of petroleum-resource estimates. Effects of development on 
caribou probably would not exceed a MINOR level. 

7. Effects on Population: Overall effects would he NFCl.1CTRI.T. 
The resident population of the North Slope Borough could not be expected to 
change by anv significant amount. Development of the minimum level of 
resources would contribute to onlv a few iohs for Native residents and would 
nnt enhance the Borough property-tax base. Statewide effects of this minimum 
c a s e  would be significantlv less than the effects of the proposal. This would 
he especially true when comparing the construction phases o f  the proposal and 
the minimum csse hecause, in the minimum case ,  ronstruction is limited to the 
ernansion of an existinc production island (see Sec. 1I.A). 

H. Fffects on North Slope Sociocultural Svtems: The minimum-case 
estimate of 110 M h l s  probably would lower the MINOR positive benefits to NSR 
general revenues and small husinessen to NTCI.TC1RI.F levels. However, even one 
oil snill of 1.000 barrels or greater has the potential for MODERATI- ren- 
qeotlencrs for North Slnpe political instituticns. Other   on sequences to 
sorincultural instittmtions from the ninimum-rase estimate vnuld likelv I,e 
YFTI 11.1HI.T. 

9. Effccts on Subsiatrnce-Harvest Patterns: Effects associatt*d 
wit1 a low find would he much less intenst. than thnsr expected undrr the mran- 
find scenario. On the North Slope. decrens~d oil prodtrrtion would reduce tllr 
8>ll-+pill riqk to sohsistence r e s w r c e s  and esperiallv lox7rr the risk tcl 
marine m;+mvals. Villilgers' cnnrcrn nver loc.ll Lev-ruh-ictenrr rrqnt8rces and 

I~crnllsc of the snlal 1 resollrrr. estimate, ;I separate pipel inr <r,nnertlng tl8c 
pl;lrform to the sltore would not 116, installed. Tnstcrd, it is assunied thnt tlw 
production platform assnciated with the lnw-case resourre estimate would he 
installed near another platform in a previous lease-sale ares and sl~are the 
pipeline from this platform to the shore. 

Ihe most likelv number of oil spills o f  1.000 barrels nr treater associate<! 
with the discovery of 110 MMbbls of nil is I. 

C. Environmental Consequences 

The following discussions summarize the possible minimum environmental effects 
for iseltes that could derive from the low case ,  based on the level of 
activities end schedule of events that have been predicted for the low-ease 
resource estimate. 

I. hffects on I.ower-Trophic-Level Organisms: The significant 
reduction in ail resources assumed in the minimum case prnhnhly would result 
il oecreased probability of oil spills, fewer platforms and wells (hence fever 
sources and a lesser quantity of drilling discharges), and reduced dredging 
and construction activity. Therefore, a reduced number and extent of aite- 
specific effects are expected compared to the proposal. Fewer numbers of 
organisms end a smaller extent of habitat are expected to be affected. 
Effects on marine plants and invertebrates from the minimum case are most 
likely to be MINOR. 

2. Effects on Fishes: The significant reduction in oil resources 
assumed in the minimum case probably wauld result in decreased probability of 
oil spills, fewer platforms and vells (hence fewer sources and a lesser 
quantity of drilling discharges), and reduced dredging and construction 
activity. Therefore. a reduced number and extent of site-specific effects are 
expected compared to the proposal. Fewer numbers of organisms and a smaller 
extent of habitat are expected to be affected. The occurrence of oil spills. 
seismic surveys, drilling discharges, and construction activities probably 
would produce s MINOR effect an fishes. Therefore, effects on fishes under 
the minimum case are most likely to be MINOR. 

3. Effects on Marine and Coastal Birds: The significant reduction 
in oil resources assumed in the minimum case probably would result in less 
chance of ail spills occurring and affecting marine and coastal birds and 
their habitats. Fewer numbers of birds might be affected hy oil pollution and 
dirtnrbance than described in the mean case of the proposal. Substantial 
long-term effects on local or regional populattons would be very unllkelv. 
Fffects on marine and coastal birds under the minimum case probably would be 
MINOR instead of MODERATE under the mean case. 

4. Effects on Pinnipeds. Polar Bears, and Beluga Whales: Overall 
effects on marine mammals from oil spills and disturbance associated with 
development and transport of extracted oil probably would be less than 
described for the proposal, since spill rates and volume of oil transported 

arcavide worries about the bowhead whale wauld remain significant unless 
strongly contradicted by experience. Effects of onshore facilities vould be 
mitigated locally if low finds led t o  construction delays or cancellations. 

10. Effects on the Economy of the North Slope Borough: For the 
minimum case ,  the employment effeet in the NSB is projected to be about 50 
perrent as great as that for the mean case. The overall cumulative effects 
f o r  the minimum case in the NSB wauld be MINOR. The economy effects of Chic 
minimum case would bc classified as MlNOR and beneficial in the North Slope 
region. (The reduc~ion in effects, as compared to the mean case, is not 
sufficient to place the effects of the minimum case in the category of 
NECI.TC1BLE.) The economic effects of the minimum case would be classified as 
MINOR and beneficial in the North Slope reKlon. 

11. MAXIMUM CASE 

A. Resource Estimate 

The maximum case is assocated with the hiph-case resource estimate of 1.660 
M h l s  of oil (Appendix G. Table C-1). 

R. Activities Associated with Faploration, Peveloprnent and Production. 
and Transportation 

The types of technologies and infrastructure used to explore, develop and 
produce, and transport ail associated with the maximum csse would generally be 
the same as described for the proposal using the mean-case resource estimate! 
Sections li.A.2 through II.A.4. However. the level of activities would be 
g-cater and the sile and scope of the support facilities would be larper than 
for the proposal heceuse of higher resotrrce pstimates. 

The exploration period is expected to begin in 19RR and end in 1993. During 
this period, 21 exploration wells and I5 delineatirr k,..ells are expected to be 
drilled. Prior to drilling, the lesseeloperator is required to conduct 
survevs of sufficient detail to define slnallow hazards or the ihsence thereof; 
these sur\Rvs should incorporate seismic profiling. The pmlected level of 
crismic activitv is based upon the nature and extent of the survevs that nn? 
he IPOII~TOL! (Notice to les+ees lNTLl 83-5, Minimum Requirements. Shallow . -.- ~ . 
li;87nrds Stlrvev) and the predicted numher of wells drilled. Seismic survevs of 
the explnrntilrn-/delineation-well sites would be conducted in the ice-free 
~ea+crns  durinp the w a r s  o f  the explorntion phase. The total seismic activitv 
in the Sale 97 aren is c~timnted to take 76 days and rover 2.440 seismir-line 
kilometers in 38 arena t l ~ t  total R74 square kilometers. (The ansumprlnns 
1 ~ 5 r d  t o  determine the 8mcont of seismic activitv are shnwn i n  Appendix C .  - ~ 

Tahle C-11.) ~ ~ ~ro~irnately 97il tcms of drv solids will he used in the 
drilling mud- frlr ench exploration and delineation well drillrd. and each well 
is eyperted to produce approrlmatelv 1,800 tons ( d r v  weipht) of drill 
Clltt ings. 

Personnel and routine supplies end materials ,?re cxpcrted to he transported tn 
the drilling units irnm the support hase hy lbrlicopter.;. Tlnr nnmher of  
helicopter trips flom in support ni e\.plnration- and de1ine:ltlnn-well 
Jrilling in the Sale 97 arc> iz estimntc.cl to range from rhour IR0 in the "ear 



when 2 wellr nre expected to be drilled to 630 ~n the year+ fram 1989 through 
1991. when 7 wells could be drilled in each year. The+e pstimatec nre hased 
on the assumptions that, for each vell, there will be I flight for each I'nv of 
drilling and, as noted previouslv, the time required to drill and test i a  well 
I r  about 90 days. Doring the period from 19RR to 1994. the total numher of 
helicopter flights supporting drilling nperetions is estimated to he 3.420. 

The number of required support vessels for each drilling unit will depend, at 
least in part, on the type and characteristics of the unit and the aea-ice 
conditions. If there are drilling operations during the open-water season. 
MIS requires the operator to maintam an emergency standby vessel within the 
immediate vicinity of the drilling unit. (Immediate vicinity is defined as 
being within 5 miles or a 20-minute steaming distance of the unit. whichever 
is less.) The primary reason for thia requirement is to ensure evacuation of 
pemnnnel in the event of an emergency. but the standby vessel also could 
aasist in the deployment of the oil boom in the event of en oil spill. 
Dapendinu on ice conditions, two or more icebreaking vessels may be required 
to perfom ice-management tasks for the floating units. 

hrrinn development and production, I production pletform would be installed in 
1994, 5 platforms in 1995. and LO1 production and service wells would be 
drilled between 1994 and 1997. Shallow-hazards seismic surveys will also be 
required before the platforms are installed. Because the size of the individ- 
udl pro#pects is unknown, it is assumed that block-wide surveys will be 
condu'cted. The seismic activity associated with the platform installation is 
estimated to take 42 days and cover about 2,129 line kilometers in 7 areas 
that total 644 square kilometers. Drilling of the production and service 
vells would result in the net average disposal of 77 tons (dry weight) of 
drilling mud for esch vell. (Mud used in drilling the production and service 
wells ia assumad to be recycled through each subsequent well on a particular 
platforn.) Also, each vell is expected to produce approximately 1,850 tons 
(dry weight) of drill cuttings. The number of helicopter flights to be f l m  
in support of the drilling of the production end service wells is estimated to 
be ahdut 4.545. This estimate is based on the assumption that there will be 
one flirht for esch well for each day of drilling and that the time required 
t b  drill and complete a well is about 45 days. 

Approximately 480 kilometers of pipeline (one-half onshore and the other half 
offshore) would be laid to transport the oil fram the production platfarms to 
T*P. Pipcl&ving would occur betveen 1993 and 1995. 

Oil ptoduction is expected to begin in 1997 and to peak nt 139 m b l s  of oil 
between 1998 and 2003. Production would begin to decline in 2004 and end in 
1015. 

7ke lost likely number of oil spills of 1.000 barrels or greater associated 
with 1.660 Pambls is 32. 

C. Ilnvironmental Consequences 

The following discussions sumarire the possible maximum enkironmental effects 
for iseuea that could derive from the high case, based an the level of 
aMivitles and schedule of events that have been predicted for the hlgh-case 
rea011t&8 estimate. 
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extracted oil would be greater than those described for the mean case. 
BcCeuse the maximum case assumes over twice the level of petroleum resources 
as estimated for the mean case, an increase in spill-contact probabilities 
would be expected. Tncressed noise and disturbance assoriated with hxgher 
levele of development than would be expected with thr maximum case (up to six 
production platfoms) could result in more localized changes in distribution 
andlor density of potentially sensitive endanperad species. Fffects on 
-sad whales would be MODERATE, as compared with MINOR for the proposal. 
Effccta on Rray whales vould be MINOR and effects on arctic peregrine falcons 
would be NWLIGIBLF, the same as for the proposnl. 

6. Fffects on Caribou: Overall effects on caribou due to diatarb- 
anor and habitat alterations probablv would increase over the effects 
delcribed for the proposal. I.evels of onshore development are likely to 
lnereaee in the maximum case. Greater displacement ot caribou from summer 
habitats could occur. Effects on caribou could be MOPERATF. 

7. Effects on Population: The effects of this development case an 
the North Slope reaident population would be MINOR. Tn this ease, ve asa!xw 
thet the value of onshore support and pipelines will be eipniflrantly greater 
t h w  the proposal. This means that. while direct emplovment of Native resi- 
danta on the North Slope would relnein relativelv small, the contribution nf 
thia development to the revenues of the North Slope Borough would sustain NSB 
operating employment. As diseu-sed in Section IV.B.7, any employmellt 
opportunities would reduce Native out-migration; thus, the level of the 
rerident population would be sustained at a higher level through 2010. 
Statevide population effects would remain NFGI IGIBLF. This is fudped on the 
basis of the large percentage of nonresident workers historicnllv nasnrioted 
vith the nil industrv nnd the evpectation that most State residents would 
c h w s e  to live in the urban snutheentral region. 

8 .  Effects on North Slope 5ocioculturel Systems: With two exrep- 
tions, the naximum-case estimate prohnhly vill not alter the effect# protected 
for the proposal. However. the possibility of 32 oil spills of 1.000 barrels 
or greater would place severe atressea on North Slvpe political Instltutinnr;. 
Despite these stresses, the consequences ore still judged to be MOPFRATP, r e  
the long-term disruption of political instituticn. 1s not lllrcly to lead tr 
their diaplacement. The number of oil spill& a190 has the potential ot 
ralsin~ the MINOR consequences to kinship and *haring and +nrial pntllnlo.eiez 
to MODQRATF levels. 

9, Effccta on Subsistence-llarvest Pntterns: Fffrrts nssorlnted 
vith n high find would be more lntenee than those expected under the mean 
case. On the North Slope. hiplber prnduction !evels  would raise the ribk of 
oil spills to mnrine mammal+, fishes. and hirds--all kev .ahzi.;tence 
rswurces. If eurh increased risks were rrnlired, lnrnl concerns over them 
vould intmailv. 

10. Effects on the Feonomy of the Hvrth Slope Rorough: kmplovment 
effsctr. o f  the maximum case in tile North Slope repion could he about TO- 
perrent preater than the effoctq of the mean c a w  discussed In Faction 
1V.b.lO. The cronomi' effects ot tile maximum rase would he rlna~iflr~l the 
samr .R those of the propnznl--MODFRATt and benefirirl In thc Sort11 Slopc 
relion. The curttlntivr effects of the ma~lmum cacr  .tl~n vr,uld be tho same ns 
those n l  the propowl--MODFRATI and heneiirial in the harth Slope replnn. 
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I. Iffect. on Lover-Trophie-Level OrFnnl~ms: The two- to three- 
fold Increase in oil resource4 assumed in the maximum O R s e  probably vould 
result in an inrrea~ed probability of oll spills and more platforma m d  wells 
(hence more sources and a grester quantity of drilling dinchnrgss), and 
increawd dredping and construction activity. Therefore. an increased number 
and extent of site-specific effects are expected compared to the proposal. 
Fven though the numhcr and extent of site-specific eftects on marine plants 
and invertrhrates could be greater than those pro~ected for the proposal. 
regional populations ere unlikelv to be affected: and effects are most likely 
to be MINOR. However. PODERATF effects are possible for the Boulder Patch 
comunitv if it were contacted by oil. 

2. Effects an Fishes: The two- to threefold increase in oil 
resources assumed in the anximum case probably would result in an increased 
probability of oil spills. more platforms and wells (hence more sources and a 
greater quantity of drilling discharges). and increaeed dredging and construc- 
tion activity. Therefore. sn jncreased number and extent of site-apacific 
effects nre expected compared to the proposal. Greater numbers of organisms 
and a greater extent of habitat are expected to be affected. Since no long 
causeway8 are projected to be built under the high-case resource estimate. 
negative effects are most likelv to result from oil spills. Effect* under the 
maximum case arc not expected to exceed MINOR, although MODERATE effects are 
poss~ble for capelin and some snadromous fishes if spavning individuals or a 
yesr-class of young were killed. 

3. Effects on Marine and Coastal Birds: Nearly a threefold 
increase in oil resources assumed in the maximum case could Eignificsntly 
increase the chances of oil spills occurring and adversely disturbing marine 
and coastal bird populations and their habitats. A greeter number of birds 
may be directly killed by oil pollution. In the maximum cane. a substantial 
reduction in local bird populations could oceur with perhaps loss of several 
thousand birds from more than one spill. Effects could range fram MODERATE to 
MAJOR in the maximum case. However, natural recruitment of birds from un- 
affected areas and the wide dietrihution of alternate habitats indicate that 
effects probably would not exceed MODERATE. Reeional populations elso could 
be reduced. 

4. Effects on Pinnipeds, Polar Bears, and Beluga Whales: Overall 
effects on these marine mammals due to direct and Indirect effects of oil 
spills or disturbance associated with development and transport of extracted 
oil would be greater than those described for the proposal. Since the maximum 
case assumes about three time6 the level of petroleum resource. as estimated 
for the mean case, a substantisl increase in spill-contact probabilities for 
major vhale and marine-mamal migrationlfeeding areas would be expected. 
Increased noise and disturbance associated with the h i ~ h e r  levels of develop- 
ment that would be expected with the maximum case could rault in more 
localized change8 in distribution. Hovrver. considering the wldenpread 
disrr3bution of marine mmmels in the planning ares and natural recruitment 
from unaffected areas, effects on marine mamals prohably would not excbed 
MODERATE. 

5. Effects on Endangered and Threatened Species: Overall effects 
on endangered and threatened species from direct and indirect effects of oil 
spills or disturbance associated with the development and transport of 
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Combined probabilities (expressed as percent chance) of one or more spills, and the ertinated 
number of spills (mean) occurring and contacting land segments over the expected production 
life of the lease area, proposed lease offering versus Barrow Deferral Alternative verscs Lhe 
cumulative Ease (proposal plus existing, including Canadian oil). Probabilities are for 
spills 1,000 barrels or greater. Results are based on winter trajectories only. 

Cmbined probabilities (expressed as percent chance) o t  one or more rpills, and the estimated 
number of spills (wan) occurring and contacting land segments over the expected production 
life of the lease area, Barrw Deferral Alternative verrur Chukchi Deferral Alternative versus 
Kaktovik Deferral Alternative. Probabilities are for spills of 1,000 barrels or greater. 
Results are based on winter trajectories only. 

Cmbined probabilities (expressed as percent ~hance) of m e  or more spllls, and the estimated 
number of spills (mean) occurring and contacting targets over the expected production life of 
the lease srea, proposed lease offering versus Barra, Deferral Alternative verrus the cumla- 
tive care (proposal plus existing, including Canadian oil). Probabilities are for spillr of 
1,000 barrels and greater. Results are based an open-water trajectories only; for contacts 
within 3, 10, and 30 drys of r-r spills or w i t  out of overwintering spills. 

Combined probabilities (expressed as percent chance) of one or more spills, an0 the ertimated 
number of spills (mean) occurring and contacting targets over the expected production life of 
the lease area, Barrw Deferral Alternative versus Chukchi Deferral Alternative versus 
bktovik Deferral Alternative. Probabilities are for spllls of 1,000 barrels or greater. 
Results are bared on open-sater trajectories only; for contacts wlthin 3, lo, and 30 days ot 
s-er rpills or melt out of overwintering rpills. 

Cmbined probabilities (expressed as percent chance) of one or mare spills, and the estimated 
number FI  spills (mean) occurring and contactinp land segments over  the expected productlon 
life of the lease area, proposed lease offering versus Barrow Deferral Alternative versus the 
cumulative case (proposal plus existing including Canadian 011). Probabilities are for 
spills of 1,000 barrels and greater. dsults are based on open-water trajectories only; for 
contacts within 3, 10, and 30 days of summer spills or melt out of overwintering spills. 

Combined probabilities (expressed as percent chance) of one or more spills, and the estimated 
number of spills (mean) occurring and contacting land segments over the expected producti~n 
life of the lease area, Barrow Deferral Alternative versus Chukchi kferral Alternative versus 
Kaktovik Deferral Alternative. Probabilities are for spills of 1,000 barrels or greater. 
Results are bared on open-water trajectories only; for contacts within 3, 10, and 30 days of 
S U ~ P T  spills or relt out of overwintering spillr. 

Combined Probabilities (expressed as percent chance) of one or more spills, and the estinated 
number of spills (mean) occurring and contacting targets over the expected production life of 
the lease area, proposed lease offering versus Barrw Deferral Alternative versus the cumla- 
tive case (proposal plus existing, ineluding Canadian oil). Probabilities are for spillr 
100,000 barrels and greater. Results are based on winter trajectories only. 

Combined Probabilities (expressed as percent chance) of one or more spills, and the estimated 
number of spills (mean) occurring and contacting targets over the expected production life of 
the lease area, Barrow Deferral Alternative versus Chukchi Ceferral Alternative versus 
Kaktovik Deferral Alternative. Probabilities are for spills 100,000 barrels or greater. 
Results are based on winter trajectories only. 

Cmbined Probabilities (expressed as percent chance) of one or more spills, and the estimated 
nunber of spills (mean) occurring and contacting land segments over the expected production 
life of the lease area, proposed lease offering versus Barrow Deferral Alternative versus the 
cumulative case (proposal plus existing, including Canadian oil). Probabilities are for 
rpills IOO,(XM barrels and greater. Results are based on winter trajectories only. 

G m b i m d  Probabilities (expressed as percent chance) of one or more spills, and the estimated 
nunber of spills (mean) occurring and contacting land segments over the expected production 
life of the lease ares, Bsrrw Deferral Alternative versus Chukchi Deferral Alternative verrus 
bktovik Deferral Alternative. Probabilities are for spills 100,000 barrels or greater. 
Results are based on winter trajectories'only. 

Cabined Probabilities (expressed as percent chance) of one or more spillr, and the estimated 
number of spills (mean) occurring and contacting targets over the expected production llfe 01 
the lease area, proposed lease offering versus Barrw Deferral Alternative versus the cumla- 
tlve case (proposal plus existing, including Canadian oil). Probabilities are for spills 
100 O W  barrels and greater. Results are based on openrater trajectories only; [or contacts 
vit6in 3, 10, and 30 days of s-er spills or melt out of overwintering spills. 



Table F-28 Combined Probabil i t ies (expressed a s  percent chance) of one or  more s p i l l s ,  and the estimated 
number of s p i l l s  (mean) occurring and contacting ta rge ts  over the expected production l i f e  of 
the lease area,  Barrow Deferral Alternative versus Chukchi Deferral Alternative versus 
Kakrovik Deferral Alternative. Probabil i t ies are f o r  s p i l l s  100,000 bar re l s  o r  greater .  
Results a re  based on o p e n r a t e r  t ra jec tor ies  only; for  contacts within 3, 10, and 30 days of 
s w e r  s p i l l s  o r  melt out of overwintering s p i l l s .  

Table P-29 Colnbined Probabil i t ies (expressed a s  percent chance) of one or  more s p i l l s ,  and the estimated 
number of s p i l l s  (mean) occurring and contacting land segments over the expected production 
l i f e  of the lease ares,  proposed lease offering versus Barrow Deferral Alternative versus the 
cumulative case (proposal plus exist ing,  including Canadian o i l ) .  Probabil i t ies are for  
s p i l l s  100.000 bar re l s  and greater. Results are based on open-water t ra jec tor ies  only; for  
contacts within 3, 10. and 30 days of swnner s p i l l s  o r  melt out of overwintering s p i l l s .  

Table F-30 Combined Probabil i t ies (expressed a s  percent chance) of one or  more s p i l l s ,  and the estimated 
number of s p i l l s  (mean) occurring and contacting land segments over the expected production 
l i f e  of the lease area,  Barmw Deferral Alternative versus mukchi Deferral Alternative versus 
Kaktovik Deferral Alternative. Probabil i t ies a re  f o r  s p i l l s  100,000 bar re l s  o r  greater. 
Results a re  based on open-water t ra jec tor ies  only; for contacts within 3, 10, and M days of 
suaoer s p i l l s  o r  melt out of overwintering s p i l l s .  

Table F-2 

Monte Carlo error as a function of the number of trials and the estjmated propability 

NUMBER OF TRIALS 

500 1000 2000 

0.07 0.06 0.04 0.03 0.02 0.02 0.01 0.01 0.01 
0.10 0.07 0.05 0.05 0.03 0.02 0.01 0.01 0.01 
0.12 0.09 0.06 0.06 0.04 0.03 0.02 0.01 0.01 
0.14 0.10 0.07 0.06 0.04 0.03 0.02 0.01 0.01 
0.16 0.11 0.08 0.07 0.05 0.04 0.02 0.02 0.01 
0.17 0.12 0.08 0.08 0.05 0.04 0.02 0.02 0.01 
0.18 0.13 0.09 0.08 0.06 0.04 0.03 0.02 0.01 
0.19 0.14 0.10 0.09 0.06 0.04 0.03 0.02 0.01 
0.20 0.14 0.10 0.09 0.06 0.04 0.03 0.02 0.01 
0.21 0.15 0.10 0.09 0.07 0.05 0.03 0.02 0.01 
0.22 0.16 0.11 0.10 0.07 0.05 0.03 0.02 0.02 
0.22 0.16 0.11 0.10 0.07 0.05 0.03 0.02 0.02 
0.23 0.16 0.1 0.10 0.07 0.05 0.03 0.02 0.02 
0.23 0.17 0.12 0.10 0.07 0.05 0.03 0.02 0.02 
0.24 0.17 0.12 0.11 0.08 0.05 0.03 0.02 0.02 
0.24 0.17 0.12 0.11 0.08 0.05 0.03 0.02 0.02 
0.25 0.17 0.12 0.11 0.08 0.06 0.03 0.02 0.02 
0.25 0.18 0.13 0.11 0.08 0.06 0.04 0.03 0.02 
0.25 0.18 0.13 0.11 0.08 0.06 0.04 0.03 0.02 
0.26 0.18 0.13 0.11 0.08 0.06 0.04 0.03 0.02 
0.26 0.18 0.13 0.12 0.08 0.06 0.04 0.03 0.02 
0.26 0.18 0.13 0.12 0.08 0.06 0.04 0.03 0.02 
0.26 0.18 0.13 0.12 0.08 0.06 0.04 0.03 0.02 
0.26 0.18 0.13 0.12 0.08 0.06 0.04 0.03 0.02 
0.26 0.18 0.13 0.12 0.08 0.06 0.04 0.03 0.02 

Level of significance - 90 percent 



Table F-3. 

Conditional p robab i l i t ies  (expressed as percent chance) that an o i l  s p i l l  s t a r t i ng  a t  a oart icular locat ion (during the 
season) w i l l  contact a certain target w i th in  3 days. 

winter 

Target Hypothetical S p i l l  Location 

25 10 n 5 10 25 n n 15 5 10 n 5 5 55 
n n n n n n n n n 6 4 n n n n n  
n n n n n n n n n 2 4 n n n n n  
n n n n n n n n n * * * 1 4 2 5  n n 
n n n n n  n n n  n 3 3 3 3  5 1 0 n  n 
n 5 3  n 2 8 2 5 * 4 7  n 7 0  n n n n n n 
n n n n n n n n n 2 5 n n n n n  
n n n n n n n n n 3 3 1 4 n n n n  
n n  n n n n n n  n 2 9 3 3 1 9  5 n n 
n 5 3 3  n n n 5 n n n n 3 3 1 9  5 n 
n n n n n n n n n n n n n 6 n  
n 2 5  n 2 5 1 9  6 n n n n n n n n n 
n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n  
n n n n n n n n n 2 7 5 n n n n  
n n n n n n n n n l o n n n n n  
n n n n n n n n n n 5 n n n n  
n n n n n n n n n n n n n n n  
n n n n n n n n n n 1 4 9 6 n n  
n n n n n n n n n n n s n n n  
n n n n n n n n n n n n 6 2 n n  
n n n n n n n n n n n n l k n n  
n n n n n n n n n n n n n l l n  

14 6 9 n n n n  n n n  n n n 2 0 1 4  
n 3 8 * 2 2 1 3  n n n n n n n n n 9 
n 1 9  n 8 1 6 2 2 2  n n n n n n n n n 
n n n n 1 6 2 0 4 7 1 9 n  n n n n n  n 
n n n n n n a b n k l n n n n n n  
n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n  

Land 
Sub. Res. Area A 
Sub. Res. Area A - Spring 
Sub. Rea. Area B 
Sub. Res. Area B - Spring 
Sub. Res. Area C 
Gray Whale Area - October 
Gray Whale Area - Ap r i l  
Bhead Spring Mig. Cor. A 
Bhead Spring Mig. Car. B 
Bhead Mig. Area A - Oct. 
Bhead Mig. Area B - Oct. 
IcelSea Seg. 1 
IcelSea Seg. 1 - Spring 
IcelSea Sen. 2 

n n n 1 5 3 5  5 n n  
n n n n n n n n  
n n n n n n n n  
n n n * 8 0  n n n 
n n n 3 3 7 9  n n n  
n n n n n n n n  
n n n n n n n n  
n n n 5 n n n n  
n n 3 3 2 9 1 4  n n n 
n n n n 5 2 4 3 3 3 3  
n n n n n 2 5 n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n 3 l n n n n n  
n n S n n n n n  
n n  n 4 7 1 4 n  n n 
n n n l 4 5 n n n  
n n n n 2 5 4 3 4 7  n 
n n n n  5 2 4 1 9  n 
n n n n  n 7 7 n 1 9  
n n n n n n n 9  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  
n n n n n n n n 
n n n n n n n n  
n n n n n n n n  
n n n n n n n n  

IcelSea ~ e i .  2 - Spring 
Ice/Sea Seg. 3 
IcelSea Seg. 3 - Spring 
IcelSea sen. 4 
Ice/Sea Sei. 4 - Spring 
IcelSea Seg. 5 
IcelSea Seg. 5 - Spring 
Ice/Sea Seg. 6 
IcelSea Seg. 7 
IcelSea Seg. 8 
Ice/Sea Seg. 9 
IcelSea Seg. 10 
IcelSea Seg. 11 
lce/Sea Seg. 12 
IcelSea Seg. 13 
IceISea Seg. 14 

Note: * - Greater than 99.5 percent; n - less than 0.5 percent; Spring - Apr f l  1 through June 15. 

Table F-4. 

Conditional p robab i l i t ies  (expressed as percent chance) that an o i l  s p i l l  s ta r t ing  a t  a par t icu lar  locat ion (during the 
season) w i l l  contact a cer ta in  target w i th in  10 days. 

winter 

Target Hypothetical S p i l l  Location 

Land 
Sub. Res. Area A 
Sub. Ren. Area A - Spring 
Sub. Res. Area B 
Sub. Res. Area 8 - Spring 
Sub. Res. Area C 
Gray Whale Area - October 
Gray Whale Area - Ap r i l  
Bhead Spring Mig. Cor. A 
Bhead Spring Mig. Cor. B 
Bhead Mig. Area A - Oct. 
Bhead Mig. Area B - Oct . 
IcelSea Seg. 1 
IcelSea Seg. 1 - Spring 
IcelSea Sen. ? 

n n n 
n n n  
n n n 
n n n 
n n n 
n n n 
n n n 
n n n 
n n 33 
n n n 
n n n 
n n n  
n n 5  
n n n 
n n n 
n n n  
n n 31 
n n 5  
n n n 
n n n 
n n n 
n n n 
n n n 
n n n 
n n n  
n n n  
n n n 
n n n  
n n n  
n n n 
n n n 

45 15 n n 70 
n c n n n  
n n n n n  

84 30 14 n 5 
2 9 5 n n 5  
n n n n n  
n n n n n  

n 1 5  15 35 n n 25 
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n 33 30 ** 47 n 70 
n n n n n n n  
n n n n n n n  
n n n n n n n  

33 24 24 19 29 33 24 
n n n n n n n  
n 2 5 1 9  6 n  n n 
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n  
n n n n n n n 

1 4 5 n n n n n  
2 3 1 4  9 n  n n n ** 41 36 20 5 n 5 
n 81 67 36 14 n 9 
n n 16 25 61 23 45 
n n n n 8 6  n 4 5  
n n n n n n n  
n n n n n n n  
n n n n n n n  

5 10 n 25 40 80 
6 4 n n n n n  
2 4 n n n n n  * 19 39 16 n 
33 33 5 10 10 n 
n n n n n n  

2 5 n n n n n  
3 3 1 4  n n n n 
29 33 19 14 10 n 
n n 33 19 19 n 
n n n n h 6  
n n n n n n 

31 20 n n n n 
14 n n n n n 
5 0 5 n n n n  
1 9 n n n n n  
6 28 34 31 n n 
n 5 1 0 1 4  n n 

n 25 n n 6 
n n n n n 
n n n n n 
n n n n n  
n n n n n  
n n n n n Ice /Sea 

IcelSea 
Ice /Sea 
Ice /Sea 
IceISea 
IcelSea 
Ice /Sea 
IcelSea 
Ice /Sea 
Ice  /Sea 
IcelSea 
IcelSea 
IceISea 
IcelSea 
IcelSea 
IcelSea 

sei. 
Seg . 
Seg . 
Seg . 
Seg . 
Seg . 
Seg . 
Seg . 
Seg . 
Seg . 
Seg . 
Seg. 
Seg . 
Seg. 
Seg. 
Seg. 

Spring 

Spring 

Spring 

Spring 
25 56 47 14 9 
5 24 19 n 5 
n 77 n 23 9 
n n n  9 2 5  

n n n n n q  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  

n n n n n 
n n n n n  
n n n n n  
n n n n n  
n n n n n 
n n n n n  
n n n n n  

Note: ** = Greater than 99.5 percent; n = less than 0.5 percent. Spring = Ap r l l  1 through June 15. 



Table F-5. 

Conditional p r o b a b i l i t i e s  (expressed a s  percent chance) tha t  an o i l  s p i l l  s t a r t i n g  a t  a p a r t i c u l a r  l cca t ion  (during 
season) w i l l  contact  a c e r t a i n  t a rge t  over the  e n t i r e  winter  season. 

Target Hypothetical S p i l l  Location 

L1 L2 L3 L4 L5 L6 L7 L8 19 L10 L11 L12 L13 L14 L15 L16 L17 L26 L27 L28 L29 L30 

Land n n n 15 45 20 n n 70 35 n 15 I5  35 5 n 30 5 10 n 25 40 
Sub. Res. Area A n n n n n n n n n n n n n n n n n 6 4 n n n n  
Sub. Res. A r e a A -  Spring n n n n n n n n n n n n n n n n n 24 n n n n 
Sub. Res. Area B n n n * * 8 4 3 0 1 4  9 9 9 n 5 n n n n 5 * * * 1 9 3 9 2 0  
Sub. Res. A r e a B - S p r i n g  n n n 33 29 5 n n 5 5 n n n n n n 5 33 33 5 10 10 
Sub. Res. Area C n n n n  n n  n n n 5 3 n 3 3 3 0 * * 4 7  n 7 0 n n n  n n  
GrayWhaleArea -Oc tober  n n n n n n n n n n n n n n n n n 25 n n n n 
G r a y W a l e A r e a - A p r i l  n n n 5 n n n n n n n n n n n n n 33 14 n n n 
Bhead Spring Mig. Cor. A n n 33 29 19 10 10 5 5 n n n n n n n 5 29 33 19 14 10 
Bhead Spring Mig. Cor. B n n n n 5 29 33 33 5 14 33 24 24 19 29 33 24 n n 33 19 19 
B h e a d M i g . A r e a A - O c t .  n n n n n 25 n n 6 n n n n n n n n n n n n 6 
W e a d M i g . A r e a B - O c t .  n n n n n n n n n 75 n 25 19 6 n n n n n n n n 
IcelSea Seg. 1 n n 5 2 O n n n n n n n n n n n n n 3 1 2 0 n n n  
I c e l S e a S e g . 1 - S p r i n g  n n n 5 n n n n n n n n n n n n n 1 4  n n n n 
IceISea Seg. 2 n n n l 6 n n n n n n n n n n n n n S O S n n n  
ZcelSeaSeg.  2 - S p r i n g  n n n 5 n n n n n n n n n n n n n 19 n n n n 
IceISea Seg. 3 n n 3 1 3 9 2 8 1 6 2 8  5 9 5 5 5 5 5 n n n 6 2 8 3 4 4 5 1 6  
Ice lSeaSeg .  3 - S p r i n g  n n 5 14 10 5 10 n 5 n n n n n n n n n 5 1 0  14 5 
IceISea Seg. 4 n n n 4 7 2 8 2 2 2 5 1 9  9 n n 5 5 n n n 5 n 1 4 1 9 4 6 1 6  
Ice lSeaSeg .  L - S p r i n g  n n n 14 5 5 10 5 5 n n n n n n n 5 n n 5 24 5 
Ice/Sea Seg. 5 n n n n 2 5 5 6 4 7 1 4  9 5 1 4  5 5 5 n n n n n n 6 2 2 5  
I c e l S e a S e g . 5 - S p r i n g  n n n n 5 24 19 n 5 n n n n n n n n n n n 14 10 
IceISea Seg. 6 n n n n n 7 7  n 2 3  9 5 1 4 1 9 1 4  5 n n n n n n n 3 9  
IcalSea Seg. 7 n n n n n n n 9 2 5 3 1 2 3 1 4 1 4  9 9 n n n n n n 2 0  
lce/Sea Seg. 8 n n n n n n n n n 5 2 * L 1 3 6 2 5  9 n 9 n n n n n 
IcelSea Seg. 9 n n n n n n n n n 1 9  n 8 1 6 2 3 6 1 4  n 9 n n n n n 
IcelSea Seg. 1 0  n n n  n n n  n n n  n n n 1 6 2 5 6 1 2 3 4 5  n n  n n n  
IceISea Seg. 11 n n n n n n n n n n n n n n 8 6 n 4 5 n n n n n  
IcelSea Seg. 12 n n n n n n n n n n n n n n n n n n n n n n  
XcelSea Seg. 1 3  n n n n n n n n n n n n n n n n n n n n n n  
Ice/Sea Seg. 14 n n n n n n n n n n n n n n n n n n n n n n  

Note: w = Greater  than 99.5 percent ;  n = l e s s  than 0.5 percent .  Spring = April 1 through June 15. 

Table F-6. 

Conditional p r o b a b i l i t i e s  (expressed a s  percent  chance) tha t  an o i l  s p i l l  s t a r t i n g  a t  a p a r t i c u l a r  locat ion (during 
season) w i l l  contact  a c e r t a i n  land segment within 3 days. 

Land Segment Hypothetical S p i l l  Location 

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 1.11 L12 L13 L14 L15 L16 L17 L26 L27 L28 L29 L30 L31 L3 

16 n n n n n n n n n n n n n n n n n ~ n n n n n ~  
20 n n n l O l 5 n n n n n n n n n n n n n l O n n n n n  
21 n n n 5 1 5 n n n n n n n n n n n n n n n n n n n  
23 n n n n 5 n n n n n n n n n n n n n n n n n n n  
24 n n n n n 5 n n n n n n n n n n n n n n 5 n n n  
28 n n n n n n n n n n n n n n n n n r ' n n n s n n  
33 n n n n n n n n l o n n n n n n n n n n n n n ~ ~  
34 n n n n n n n n l 5 5 n n n n n n n n n n n n 4 O n  
35 n n n n n n n n n 5 n n n n n n n n n n n n l O n  
37 n n n n n n n n n n n n s n n n n n n n n n n n  
38 n n n n n n n n n n n 5 5 n n n n n n n n n n n  
41 n n n n n n n n n n n n n l 5 n n n n n n n n n n  
42 n n n n n n n n n n n n n l O n n l 0 n n n n n n n  
43 n n n n n n n n n n n n n n n n 5 n n n n n n n  
81  n l s n n n n n n n n n n n n n n n n n n n n n n  
82 n s n n n n n n n n n n n n n n n n n h n n n n  

Notes: * - G r e a t e r  than 99.5 percent ;  n = l e s s  than 0.5 percent .  
Rows with a l l  values l e s s  than 0.5 percent  a r e  not shown. 

the  

the  

winter  

winter  

3 
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Table F-9. 

Conditional p r o b a b i l i t i e s  (expressed a s  percent  chance) t h a t  an o i l  s p i l l  s t a r t i n g  a t  a p a r t i c u l a r  loca t ion  wi l l  contact  a 
c e r t a i n  t a r g e t  within 3 days of a s w e r  s p i l l  o r  melt out of an overwintering s p i l l .  Targets  a r e  contacted during t h e  open- 
water season (approximately mid-July through September). 

Target Hypothetical S p i l l  Location 

L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 L11 L12 L13 Ll4 LL5 L16 L17 L26 L27 L28 L79 L30 L31 L32 L33 

Land n n n 5 9 2 n n 1 0 1 1  n 6 8 2 6  n n 1 1  1 2  n 3 1 3 2  n n 
Sub. Res. Area A n n n n n n n n n n n n n n n n n l q n n n n n n n  
Sub. Res. Area B n n 1 3 3 5 3 1 5  n n n 3 n n n n 1 1  1 2 5 2 9  1 2 0  7 n n n 
Sub. Res. Area C n n n n n n n n  2 1 8 n 1 6 1 8 4 7 1 2 n 3 0 n n n n n  3 2 1 n  
BheadSwnerFeed .Area  n n n n n n n n n n n n n n n n n n n n n n n n 7 
B h e a d F a l l F e e d . A r e a A  n n n 22 37 8 n n n 6 n n n n n n n n 1 n 21 9 n n n 
B h e a d F a l l F e e d . A r e a B  n n n n n n n n n n n n n 41 4 n 33 n n n n n n n n 
Bhead Mig. Area A n n n n n 9 2 1 1 7 2 n 2 n n 2 n n n n n n 6 9 2 n  
Bhead Mig. Area B n n n n n n n n n 2 1 1 2 1 1 1 4 n n 2 n n n n n n 2 n  
Fa l l  Bowhead Area n n n n n n n n n n n n n n 2 2 l n n n n n n n l n  
Gray Whale Area n n n 7 4 4 n n n n n n n n n n n 2 5 7 n 4 7 n n n  
Seabird Offshore Area n n 21 28 30 8 n n n 1 n n n 8 8 12 8 21 28 21 17 5 n n n 
Lagoon Area 1 n n n n n n n n n n n n n n n n n 3 n n n n n n n  
Lagoon Area 2 n n n l l l 6 9 n n n l n n n n n n n n l 5 n l 2 5 n n n  
Lagoon Area 3 n n n n n n n n 3 6 1 3  n 2 4 n n n n n n n n l 2 5 6  n n 
Lagoon Area 4 n n n n n n n n n 2 n 5 8 4 n n 4 n n n n n n n n  
Lagoon Area 5 n n n n n n n n n n n n 1 2 9 n n l O n n n n n n l n  
Lagoon Area 6 n n n n n n n n n n n n n l n n 4 n n n n n n n n  
Ice/Sea Segment 1 n n n n n n n n n n n n n n n n n n n n n n n n n  
IcelSea Segment 2 n n n n n l n n n n n n n n n n n 4 l n l n n n n  
Ice/Sea Segment 3 n n 2 n n n n n n n n n n l n n n n n n n n n m n  
IcelSea Segment 4 n n n 3 2 n n n n n n n n n 2 3 2 n n 6 2 n n n n  
Ice/Sea Segment 5 n n n n n 8 6 n 1 3 3 n 2 n n 2 n n n n n I 0 1 0 7 2 n  
IcelSea Segment 6 n n n n n 1 8  1 n 3 0  3 n 3 n n 3 n n n n n n l o l i  3 n 
Ice/Sea Segment 7 n n n n n n n 3 n n n n n n n n n n n n n n n n n  
IcelSea Segment 8 n n n n n n n n n 2 2 l n n n n n n n n n n n n n n  
IcelSea Segment 9 n n n n n n n n n n n 8 6 2 n n 2 n n n n n n 8 n  
IcelSea Segment 10 n n n n n n n n n n n n n n 2 n n n n n n n n 7 n  
IcelSea Segment 11 n n n n n n n n n n n n n n l k l l n n n n n n n n  
IcelSea Segment 12 n n n n n n n n n n n n n n n n n n n n n n n n n  
Ice/Sea Segment 1 3  n n n n n n n n n n n n n n n n n n n n n n n n n  
TceISea Segment 14 n n n n n n n n n n n n n n n n n n n n n n n n n  

Note: * = Greater  than 99.5 percent ;  n = l e s s  than 0.5 percent .  

Table F-10. 

Conditional p r o b a b i l i t i e s  (expressed a s  percent  chance) tha t  an o i l  s p i l l  s t a r t i n g  a t  a p a r t i c u l a r  locat ion w i l l  contact  a 
c e r t a i n  t a r g e t  within 10 days o f  a s u m e r  s p i l l  o r  melt out  of an overwintering s p i l l .  Targets  a r e  contacted during t h e  open- 
water season (approximately mid-July through September). 

Target Hypothetical S p i l l  Location 

L1 L2 L3 L4 1.5 L6 L7 L8 L9 L10 L11 Ll? L13 L14 L15 L16 L17 1.26 L77 L?8 L29 L30 L31 L32 L33 

Land n n n 7 2 5 1 0  n n 3 8 2 9  n 1 8 2 1 3 5  2 n 2 2  4 3 n 1 0 2 1 6 0  3 n 
Sub. Res. Area A n n n n l n r n n n n n n n n h n 2 0 n n n n n n n  
Sub. Res. Area B n n 1 3 3 5 5 2 2  I n 1 2  8 n  2 n  1 2  2 7 2 5 2 9 4 3 5 7 1  6 2 n 
Sub. Res. Area C n n n n n n n n 2 1 8  n 2 0 2 5 4 8 1 3  n 3 5  n n n n n 3 7 1  n 
BheadSmmerFeed.Area n n n n n n n n n n n n n n n n n n n n n n n n 1 4  
B h e a d F a 1 l F e e d . A r e a A  n n n 21 37 1 1  n n 6 h n 1 n n 1 n n n 1 n 2 3  13 3 1 n 
B h e a d F a l l F e e d .  AreaB n n n n n n n n n n n n n 41 5 n 33 n n n n n n n n 
b e a d  Mig. Area A n n n n n I 0 2 3 1 8 4 n 2 n n 2 n n n n n n 7 1 1 ? n  
Bhead Yig. Area B n n n n n n n n n 2 1 1 7 1 1 4 1 0 2 n 6 n n n n n n 6 n  
Fa l l  Bowhead Area n n n n n n n n n n n n n n 9 2 1 1 n n n n n n 2 n  
Gray Whale Area n n n 4 8 4 n n n n n n n n n n n 2 % 8 n 5 ? n n n  
Seab i rdOff shoreArea  n n 21 28 35 22 7 n 77 6 n 7 n 8 10 17 R 23 28 21 31 20 13 2 
Lagoon Area 1 n n n n n n n n n n n n n n n n n 5 n n n n n n n  
Lagoon Area 2 n n n 1 1 2 7 1 3  n n 1 3  n n n n n n n n 1 5  n 1 5  R 1 n n 
Lagoon Area 3 n n n n n n n n 3 6 1 9  n 7 6 1 n n l n n P n 1 3 5 6  n n 
Lagoon Area 4 n n n n n n n n n 3 n l O l 2 8 n n 6 n n n n n n l n  

;; Lagoon Area 5 n n n n n n n n n n n n 2 3 0 l n 1 7 n n n n n n i n  
lagoon Area 6 n n n n n n n n n n n n n 2 l n h n n n n n n n n  
Ice/Sea Segment 1 l n n n n n n n n n n n n n n n n 5 n n n n n n n  
Ice/Sea Segment 2 n n n 2 5 3 n n n n n n n n n n n 9 6 n 4 2 n n n  
Ice/Sea Segment 3 n n 6 3 2 n n n n n n n n 2 4 6 4 n 7 1 0 7 n n n n  
Ice/Sea Segment 4 n n n 4 5 7 4 n l 1 3 n l n n 4 4 3 n n 7 1 3 1 0 6 2 n  
Ice/Sea Segment 5 n n n 1 1 1 6  8 n 2 R  6 n 3 n n 3 n n n n n 1 4 1 8 1 5  3 n 
IcelSea Segment 6 n n  n n n 1 R q 3 3 2  3 n  3 n  n 3 n n n n n n 1 3 1 7  3 n  
1celSe.l Segment 7 n n n n n n n 4 1 2 4 2 n n n n n n n n n l l n n  
Ice/Sea Segnent 8 n n n n n n n n n 3 ? 1 4 3 2 1 n I n n n n n 1 6 n  
IcelSea Segment 9 n n n n n n n n n l n 9 7 6 3 n S n n n n n n 1 7 n  
IcelSea Segment 10 n n n n n n n n n n n n n n l 2 5 2 n n n n n n 4 n  
IcetSea Segment 11 n n n n n n n n n n n n n l 1 4 1 q n n n n n n n n  
Tce/Sea Segment 12 n n n n n n n n n n n n n n n n n n n n n n n n 5  
IcelSea Segment 13 n n n n n n n n n n n n n n n n n n n n n n n n n  
Ice/Sea Segment 14 n n n n n n n n n n n n n n n n n n n n n n n n l  

Note: ** = Greater  than 99.5 percent ;  n = l e s s  than 0.5 percent .  



Table F-11. 

Conditional p robab i l i t ies  (expressed as percent chance) that an o i l  s p i l l  s t a r t i ng  a t  a par t icu lar  locat ion v i l l  Contact a 
certain target w i th in  30 dnys of a s u e r  s p i l l  o r  melt cut o f  an overwintering s p i l l .  Taraetr are contacted during the open- 
water season (approximately mid-July through September). 

Target 

Land 
Sub. Res. Area A 
Sub. Res. Area B 
Sub. Res. Area C 
Bhead Slmner Feed. Area 
Bhead F a l l  Feed. Area A 
Bhead F a l l  Feed. Area B 
ahead Mg. Area A 
Bhead Uig. Area 8 
F a l l  Bothad Area 
Gray Whale Area 
Seabird Offshore Area 
Lagoon Area 1 
Lagoon Area 2 
Lagoon Area 3 
Lagoon Are. 4 

t; Lagoon Are, 5 
Lagoon Area 6 
IcelSea Segment 1 
IcelSea Sepent 2 
IcelSer Segment 3 
IceISea Sepent 4 
IcelSea Segment 5 
IcelSea Segcnt 6 
IcelSea Segment 7 
IcelSea Sepent 8 
IcelSea Segment 9 
JcelSea Segvnt 10 
IcelSea Segcnt 11 
IcelSea Segcnt 12 
IcelSea Selpent 13 
IcelSea Segment 14 

n n n 7 25 12 
n n n n l n  
n n 1 33 55 26 
n n n n n n  
n n n n n n  
n n n 22 37 12 
n n n n n n 
n n n n n 10 
n n n n n n  
n n n n n n  
n n n 4 8 4  
n n 21 28 35 25 
n n n n n n  
n n n 11 27 14 
n n n n n n  
n n n n n n 
n n n n n n  
n n n n n n 
l n n 3 5 2  
n n n 3 5 4  
n n  6 5  5 1 1  
n n n 4 5 1 2  
n n n 1 1 1 6  
n n n n n l 8  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  
n n n n n n  

Hypothetical S p i l l  Location 

L9 110 L l 1  L12 113 L14 L15 L16 L17 L26 L27 L28 L29 LU) L31 L32 L33 

46 36 n 23 26 42 4 n 31 4 3 n 12 28' 67 5 4 

l l n h n n n n n 2 5 8 n 6 4 l n n  
79 8 n 4 n 8 11 12 8 23 28 21 31 25 15 3 n 
n n n n n n n n n s n n n n n n n  
3 4 n  n n n n  n n n l S n l 6 l l  2 n n  

3 6 2 0  n 7 7 2 n n 1 n n n n 1 3 5 6  1 n 
n 3 n l O l 2 8 l n 7 n n n n n n 2 n  
n n n n 2 3 0 2 n l 8 n n n n n n l n  
n n n n n Z l n 6 n n n n n n n l  
n n n n n n n n n l l 6 n 4 2 n n n  
2 n n n n n n n n 9 6 n 4 3 1 n n  

1 9 4 n  3 n  2 7 8 6 n  2 1 4 1 0 1 2 1 0  2 n  
20 5 n 3 n n 5 4 3 n n 7 1 3 1 5 1 1  2 n 
29 7 1 5  1 1  3 n  1 n n n 1 4 1 9 1 6  4 n  
3 3 7 5 6 3 1 4 n 2 n n n n 1 3 1 9 5 n  
1 3 5 3 3 3 3 n 3 n n n n 1 1 5 n  
n 4 2 1 5 5 4 3 1 4 n n n n n 1 8 n  
n l n 9 7 7 4 n 7 n n n n n n l Z l  
n n n n n l l 3 6 4 n n n n n n 4 7  
n n n n n 1 1 4 1 3 n n n n n n n l l  
n n n n n r n n n n n n n n n n l l  
n n ' n n n n n n n n n n n n n n n  
n n n n n n n n n n n n n n n n l  

Note: ** - Greater than 99.5 percent; n - less than 0.5 percent. 

Table F-12. 

Conditional p robab i l i t ies  (expressed as percent chance) that an o i l  s p i l l  s ta r t ing  a t  a par t icu lar  locat ion w i l l  Contact a 
cer ta in  land segment v i t h i n  3 days o f  a summer s p i l l  o r  melt out o f  an overwintering s p i l l .  Semn ts  are contacted during the 
open-water searon (approxlsately mid-July thrcugh September). 

Land Sepent Hypothetical S p i l l  Location 

n n n n n n n n n n n n n n n n n l n n n n n n n  
n n n l Z l n n n n n n n n n n n n l n 2 n n n n  
n n n 4 2 n n n n n n n n n r n n n l n Z n n n n  
n n n n l n n n n n n n n n n n n n n n n n n n n  
n n n n l l n n n l n n n n n n n n n n n l n n n  
n n n n n n n n n n n n n n n n n n n n n n l n n  
n n n n n n n n z l n n n n n n n n n n n n z n n  
n n n n n n n n 8 8 n l l n n n n n n n n n 2 7 n n  
n n n n n n n n n l n n n n n n n n n n n n l n n  
n n n n n n n n n n n n l n n n n n n n n n n n n  
n n n n n n n n n n n 2 6 2 n n Z n n n n n n n n  
n n n n n n n n n n n n n 4 n n l n n n n n n n n  
n n n n n n n n n n n n n Z O n n 6 n n n n n n n n  
n n n n n n n l n n n n n n n n n n n n n n n n n  
n n n n n n l n n n n n n n n n n n n n n n n n n  

Notes: * - Greater than 99.5 percent; n - less than 0.5 percent. Rows wi th  a l l  values less than 0.5 percent are not shown. 
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Table F-15. 

Canbined p r o b a b i l i t i e s  (expressed a s  percent  chance) of one o r  more s p i l l s ,  and the  est imated number of  s p i l l s  (mean) occurr ing 
and con tac t ing  t a r g e t s  over  the  expected production l i f e  of  t h e  l ease  a rea ,  proposed l e a s e  o f fe r ing  versus Barrow Deferral  
Al t e rna t ive  versus the  cumulative case (proposal plus e x i s t i n g ,  including Canadian o i l ) .  P r o b a b i l i t i e s  a r e  fo r  s p i l l s  1,000 
b a r r e l s  o r  g rea te r .  Resul ts  a r e  based on win te r  t r a j e c t o r i e s  only. (Offshore s p i l l s  i n  winter  from Lisburne Field in  the  
cumulative case  a r e  assumed t o  contact  land.) 

- - - - - - - Within 3 days ---------  - ------  Within 1.0 days - - - - - - - -  - - - - - - - -  Ent i re  winter  --------  
Target PROPOSAL ALTERNAT CUMULATV PROPOSAL ALTERNAT CUWLATV PROPOSAL ALTERNAT CUMULATV 

WINTER BARROW CASE WINTER BARROW CASE WINTER BARROW CASE 
CASE WINTER WINTER CASE WINTER WINTER CASE WINTER WTRTER 

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean 

Land 14 0.1 13 0.1 70 1.2 26 0.3 26 0.3 89 2.2 28 0.3 27 0.3 96 3.2 
Sub. Res. Area A 4 0.0 2 0.0 4 0.0 4 0.0 2 8.0 4 0.0 4 0.0 2 0.0 4 0.0 
S u b . R e s . A r e a A - S p r i n g  2 0.0 1 0 . 0  2 0.0 2 0.0 1 0 . 0  2 0.0 2 0.0 1 0 . 0  2 0.0 
Sub. Res. Area B 2 5 0 . 3  2 1 0 . 2  3 9 0 . 5  3 0 0 . 4  2 7 0 . 3  5 1 0 . 7  3 2 0 . 4  2 9 0 . 3  7 1 1 . 3  
Sub. Res. Area B - Spring 9 0.1 8 0.1 16 0.2 11 0.1 10 0.1 24 0.3 12 0.1 10 0.1 51 0.7 
Sub. Res. Area C 24 0.3 24 0.3 52 0.7 24 0.3 24 0.3 53 0.8 24 0.3 24 0.3 70 1.2 
Gray Whale Area - October 2 0.0 1 0.0 2 0.0 2 0.0 1 0 . 0  2 0.0 2 0.0 1 0 . 0  2 0.0 
Gray Whale Area - Ap-il 3 0.0 2 0.0 3 0.0 3 0.0 2 0.0 3 0.0 3 0.0 2 0.0 3 0.0 
Bhead Spring Mig. Cor. A 10 0.1 9 0 .1  16 0.2 14 0.2 12 0.1 27 0.3 14 0.2 12 0.1 27 0.3 
Bhead SpringMig.  Cor. B 12 0.1 12 0.1 25 0.3 22 0.2 22 0.2 47 0.6 22 0.7 22 0.2 96 3.3 
B h e a d M i g . A r e a A - O c t .  2 0.0 2 0.0 5 0.1 

.I 
3 0.0 3 0.0 16 0.2 3 0.0 3 0.0 16 0.2 

Bhead Mig. Area B - Oct. 8 0.1 8 0.1 19 0.2 8 0 .1  8 0.1 19 0.2 8 0.1 8 0.1 19 0.2 
IceISea Seg. 1 n 0.0 n 0.0 n 0.0 4 0.0 3 0.0 6 0.1 4 0.0 3 0.0 6 0.1 
Ice/Sea Seg. 1 - Spring n 0.0 n 0.0 n 0.0 1 0 . 0  1 0 . 0  2 0.0 1 0 . 0  1 0 . 0  2 0.0 
Ice/Sea Seg. 2 2 0.0 1 0 . 0  2 0.0 4 0.0 3 0.0 5 0.1 4 0.0 3 0.0 5 0.1 
I c e l S e a S e g . 2 - S p r i n g  1 0 . 0  n 0.0 1 0 . 0  2 0.0 1 0 . 0  2 0.0 2 0.0 1 0 . 0  2 0.0 
IcefSea Seg. 3 3 0.0 3 0.0 4 0.0 15 0.2 13 0 . 1  26 0.3 21 0.2 20 0.2 42 0.6 
IcelSea Seg. 3 - Spring n 0.0 n 0.0 1 0.0 5 0.1 5 0.1 10 0.1 6 0.1 6 0.1 15 0.2 
IceISea Seg. 4 7 0.1 6 0.1 12 0.1 15 0.2 15 0.2 32 0.4 17 0.2 17 0.2 39 0.5 
IceISea Seg. 4 - Spring 2 0.0 2 0.0 4 0.0 6 0.1 5 0.1 15 0.2 6 0.1 6 0.1 16 0.2 
IceISea Seg. 5 13 0.1 13 0.1 27 0.3 17 0.2 17 0.2 42 0.5 19 0.2 19 0.2 78 1.5 
IcefSea Seg. 5 - Spring 5 0.0 5 0.0 10 0.1 6 0.1 6 0.1 16 0.2 6 0 .1  6 0.1 65 1.1 
Ice/Sea Seg. 6 7 0.1 7 0.1 16 0.2 11 0.1 11 0.1 34 0.4 14 0.2 14 0.2 39 0.5 
IcelSea Seg. 7 5 0.0 5 0.0 3 1  0.4 13 0.1 13 0.1 52 0.7 14  0 .1  14 0.1 54 0.8 
IceISea Seg. 8 1 5 0 . 2  1 5 0 . 2  3 9 0 . 5  2 2 0 . 2  2 2 0 . 2  5 1 0 . 7  2 2 0 . 2  2 2 0 . 2  5 2 0 . 7  
IceISea Seg. 9 1 7 0 . 2  1 7 0 . 2  3 8 0 . 5  1 8 0 . 2  1 8 0 . 2  4 1 0 . 5  1 8 0 . 2  1 8 0 . 2  4 1 0 . 5  
IcelSea Seg. 10 5 0.1 5 0.1 16 0.2 8 0.1 8 0 . 1  22 0.2 8 0.1 8 0.1 9 1  2.4 
IceISea Seg. 11 5 0.0 5 0.0 14 0.1 5 0.1 5 0.1 95 2.9 5 0.1 5 0.1 95 2.9 
IcelSee Seg. 12 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 97 3.6 n 0.0 n 0.0 97 3.6 
IceISea Seg. 13 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 82 1.7 n 0.0 n 0.0 82 1.7 
IcelSea Seg. 14  n 0.0 n 0.0 76 1.4 n 0.0 n 0.0 76 1.4 n 0.0 n 0.0 76 1.4 

Note: n = l e s s  than 0.5 percent ;  ** = g r e a t e r  than 99.5 percent .  Spring = Apri l  1 through June 15. 

Table F-16. 

Combined p r o b a b i l i t i e s  (expressed a s  percent  chance) of one o r  more s p i l l s ,  and t h e  est imated number of s p i l l s  (mean) occurr ing 
and contact ing t a r g e t s  over  t h e  expected production l i f e  o f  t h e  l ease  a rea ,  Barrow Deferral  Al t e rna t ive  versus Chukchi Deferral  
Al t e rna t ive  versus Kaktovik Deferral  Alternat ive.  P r o b a b i l i t i e s  a r e  fo r  s p i l l s  1,000 b a r r e l s  o r  g rea te r .  Resul ts  a r e  based on 
winter  t r a j e c t o r i e s  only. 

Target 

Land 
Sub. Res. Area A 
Sub. Res. Area A - Spring 
Sub. Res. Area B 
Sub. Res. Area B - Spring 
Sub. Res. Area C 
Gray Whale Area - October 
Gray Whale Area - Apri l  
Bhead Spring Mig. Cor. A 
Bhead Spring Mig. Cor. B 
Bhead Mig. Area A - Oct. 
Bhead Mig. Area B - Oct. 
IceISea Seg. 1 
IceISea Seg. 1 - Spring 
IceISea See. 2 
IceISea Seg. 2 - Spring 
IceISea Seg. 3 
IceISea Seg. 3 - Spring 
IceISea Seg. 4 
IceISea Seg. 4 - Spring 
IceISea Seg. 5 
IceISea Seg. 5 - Spring 
IceISea Seg. 6 
IceISea Sen. 7 
IcelSea Seg. 8 
IceISea Seg. 9 
IceISea Seg. 10 
IceISea Seg. 11 
TceISea Seg. 12 
IceISea Seg. 13 
IcelSea Seg. 14  

Note: n - l e s s  than 0.5 pel 

- - - - - - - Within 3 days ---------  ------- Within 10 days -------- --------  Ent i re  winter  --------  
DEFERRAL ALTERNATIVE DEFERRAL ALTERNATIVE DEFERRAL ALTERNATIVE 

BARROW CHUKCHI KAKTOVIK BARROW CHUKCHI KAKTOVTK BARROW CHUKCHI KAKTOVIK 
WINTER WINTER WINTER WINTER WINTER WINTER WINTER WINTER WINTER 

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean 

'cent; ** = grea te r  than 99.5 percent .  Spring - Apri l  1 through June 15. 





Combined p r o b a b i l i t i e s  (expressed a s  percent  chance) o f  one o r  more s p i l l s ,  and t h e  est imated number o f  s p i l l s  (mean) occurr ing 
and con tac t ing  t a r g e t s  over  t h e  expected production l i f e  o f  t h e  l ease  a rea ,  proposed l ease  o f fe r ing  versus Barrow Oefe r ra l  
Al t e rna t ive  versus the  cumulative case  (proposal plus e x i s t i n g ,  including Canadian o i l ) .  P robab i l i t i eh  a r e  €or s p l l l s  1,000 
b a r r e l s  and g rea te r .  Resul ts  a r e  based on open-water t r a j e c t o r i e s  only;  f o r  con tac t s  within 3, 10, and 30 days of summer s p i l l s  
o r  melt out  of overwinter ing s p i l l s .  (Offshore s p i l l s  i n  sumner from t h e  Lisburne Field a r e  assumed t o  con tac t  land.) 

- - - - - - - Within 3 days ---------  ------- Within 10 days -------- ------- Within 30 days -------- 
Target PROPOSAL ALTERNAT CUMULATV PROPOSAL ALTERNAT CUMULATV PROPOSAL ALTERNAT CUMULATV 

OPNWATER BARROW OPNWATER OPNWATER BARROW OPNWATER OF'Nh'ATER BARROW OPNWATER 
CASE OPNWATER CASE CASE OPNWATER CASE CASE OPNWATER CASE 

Prob Mean Prob Mean Prob Mean Prob Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean 

Land 
Sub. Res. Area A 
Sub. Res. Area B 
Sub. Res. Area C 
Bhead Summer Feed. Area 
Bhead F a l l  Feed. Area A 
Bhead F a l l  Feed. Area B 
Bhead Mig. Area A 
Bhead Mig. Area B 
F a l l  Bowhead Area 

N Gray Whale Area +-. Seabird Offshore Area 
Lagoon Area 1 
Lagoon Area 2 
Lagoon Area 3 
Lagoon Area 4 
Lagoon Area 5 
Lagoon Area 6 
Ice/Sea Segment 1 
IcelSea Segment 2 
IcelSea Segment 3 
IcelSea Segment 4 
IcelSea Segment 5 
IceISea Segment 6 
IcelSea Segment 7 
IcelSea Segment 8 
IceISea Senment 9 
IceISea ~ e & e n t  10 n 0.0 
IceISea Segment 11 1 0.0 
IcelSea Segment 12 n 0.0 
IceISea Semnent 13 n 0.0 

Note: n = l ees  than 0 .5  percent ;  ** = grea te r  than 99.5 per1 

Table F-20. 

Cmbined p r o b a b i l i t i e s  (expressed a s  percent  chance) o f  one o r  more s p i l l s ,  and the  est imated number o f  s p i l l s  (mean) occurr ing 
and con tac t ing  t a r g e t s  over  the  expected production l i f e  o f  t h e  l ease  a rea ,  Barrow Deferral  Al t e rna t ive  versus Chukchi Deferral  
Al t e rna t ive  versus Kaktovik Deferral  Alternat ive.  P r o b a b i l i t i e s  a r e  fo r  s p i l l s  1,000 b a r r e l s  o r  g rea te r .  Resul ts  a r e  based on 
open-water t r a j e c t o r i e s  only;  f o r  con tac t s  wi th in  3, 10, and 30 days of summer s p i l l s  o r  melt out  of overwinter ing s p i l l s .  

- - - - - - - Within 3 days ---------  - ------  Within 10 days -------- ------- Within 30 days -------- 
Target DEFERRAL ALTERNATIVE DEFERRAL ALTERNATIVE DEFERRAL ALTERNATIVE 

BARROW CHUKCHI KAKTOVIK BARROW CHUKCHI KAKTOVIK BARROW CHUKCHT KAKTOVIK 
OPNWATER OPNWATER OPNWATER OPNWATER OPNWATER OPNWATER OPNWATER OPNWATER OPNWATER 

Prob Mean Prob 'lean Prob Mean Prob Mean Prob Mean Prob ."lean Prob Mean h o b  Mean Prob Mean 

18  0.2 Land 
Sub. Res. Area A 
Sub. Res. Area B 
Sub. Res. Area C 
Bhead Sumner Feed. Area 
Bhead F a l l  Feed. Area A 
Bhead F a l l  Feed. Area B 
Bhead Mig. Area A 
Bhead Mig. Area B 
F a l l  Bowhead Area 

N Gray Whale Area 
N Seabird Offshore Area 

lagoon Area 1 
Lagoon Area 7 
Lagoon Area 3 
Lagoon Area 4 
Lagoon Area 5 
Lagoon Area 6 
IceISea Segment 1 
IcrISea Segmpnt 2 
TceISea Segment 3 
IceISea Segment 4 
IceISea Segment 5 
IcelSea Segment 6 
IceISea Segment 7 
IcelSea Segment 8 
IcelSea Segment 9 
IcelSea Segment 10 
TcelSea Segment 11 
IceISea Segment 19 
IceISea Segment 1 1  
IcelSea Segment 14 

Note: n = l e s s  than 0.5 percent ;  ** - g r e a t e r  than 99.5 percent .  





Table F-23. 

Canbined P r o b a b i l i t i e s  (expressed a s  percent  chance) of one o r  more s p i l l s ,  and the  est imated number o f  s p i l l s  (mean! occurr ing 
and contact ing t a r g e t s  over t h e  expected production l i f e  o f  t h e  l ease  a rea ,  proposed l ease  o f fe r ing  versus Barrow Deferral  
Al t e rna t ive  versus t h e  cumulative case  (proposal p l u s  e x i s t i n g ,  including Canadian o i l ) .  P r o b a b i l i t i e s  a r e  f o r  s p i l l s  100 000 
b a r r e l s  and g rea te r .  Resul ts  a r e  based on winter  t r a j e c t o r i e s  only. (Offshore s p i l l s  i n  winter  from Lisburne Field i n  t i e  
cumulative case a r e  assumed t o  con tac t  land.) 

------. Within 3 days --------- ------- Within 10 days -------- Ent i re  win te r  - - - - - - - -  
Target PROPOSAL ALTERNAT CUWLATV PROPOSAL ALTERNAT CUMULATV PROPOSAL ALTERNAT CUEanATV 

WINTER BARROW WINTER WINTER BARROW WINTER WINTER BARROW WINTER 
CASE WINTER CASE CASE WINTER CASE CASE WINTER CASE 

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean 

Land 
Sub. Res. Area A 
Sub. Res. Area A - Spring 
Sub. Res. Area B 
Sub. Res. Area B - Spring 
Sub. Res. Area C 
Gray Whale Area - October 
Gray Whale Area - Apri l  
Bhead Spring Mig. Cor. A 
Bhead Spring Mig. Cor. B 

N Bhead Mig. Area A - Oct. 
Bhead Mig. Area B - Oct. 
IceISea Seg. 1 
IceISea Seg. 1 - Spring 
IceISea Sen. 2 
IceISea Seg. 2 - Spring n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IceISea Seg. 3 n 0.0 n 0.0 n 0.0 1 0 . 0  1 0 . 0  2 0.0 1 0 . 0  1 0 . 0  
I c e l S e a S e g . 3 - S p r i n g  n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0 . 0  n 0 .0  n 0.0 
IcelSea Sen. 4 - n 0.0 n 0.0 1 0.0 1 0.0 1 0.0 2 0.0 1 0 . 0  1 0 . 0  
I c e l S e a S e g . 4 - S p r i n g  n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0 . 0  n 0.0 n 0.0 
IcelSea Seg. 5 1 0 . 0  1 0 . 0  2 0.0 1 0 . 0  1 0 . 0  3 0.0 1 0 . 0  1 0 . 0  
I c e l S e a S e g . 5 - S p r i n g  n 0.0 n 0.0 1 0 . 0  n 0.0 n 0.0 1 0 . 0  n 0.0 n 0.0 
IcelSea Seg. 6 n 0.0 n 0.0 1 0 . 0  n 0.0 n 0.0 2 0.0 1 0 . 0  1 0 . 0  
IcelSea Seg. 7 n 0.0 n 0.0 2 0.0 1 0 . 0  1 0 . 0  3 0.0 1 0 . 0  1 0 . 0  
IceISea Seg. 8 1 0 . 0  1 0 . 0  3 0.0 1 0 . 0  1 0 . 0  4 0.0 1 0 . 0  1 0 . 0  
IcelSea Seg. 9 1 0 . 0  1 0 . 0  2 0.0 1 0 . 0  1 0 . 0  2 0.0 1 0 . 0  1 0 . 0  
IcelSea Seg. 1 0  n 0.0 n 0.0 1 0.0 n 0.0 n 0.0 2 0.0 n 0.0 n 0.0 
IceISea Seg. 11 n 0.0 n 0.0 1 0 . 0  n 0.0 n 0.0 11 0 . 1  n 0.0 n 0.0 
IcelSea Sen. 12 n 0.0 n 0.0 n 0.0 n 0 .0  n 0.0 13 0.1 n 0.0 n 0.0 
IceISea Seg. 13 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 7 0 . 1  n 0.0 n 0:0 
IcelSea Seg. 14 n 0.0 n 0.0 5 0.1 n 0.0 n 0.0 5 0 .1  n 0.0 n 0.0 

Note: n - l e s s  than 0.5 percent ;  ** = g r e a t e r  than 99.5 percent ;  Spring = April 1 through June 15. 

Table F-24 
Cmbined P r o b a b i l i t i e s  (expressed a s  percent  chance) of one o r  more s p i l l s ,  and t h e  est imated number of  s p i l l s  (mean) occurr ing 
and contact ing t a r g e t s  over t h e  expected production l i f e  o f  t h e  l e a s e  a rea ,  Barrow Deferral  Al t e rna t ive  versus Chukchi Deferral  
Al t e rna t ive  versus Kaktovik Deferral  Alternat ive.  P r o b a b i l i t i e s  a r e  f o r  s p i l l s  100,000 b a r r e l s  o r  g rea te r .  Resul ts  a r e  based on 
winter  t r a j e c t o r i e s  only. 

- - - - - - - Within 3 days --------- ------- Within 10 days -------- -------- Ent i re  winter  --------  
Target  DEFERRAL ALTERNATIVE DEFERRAL ALTERNATIVE DEFERRAL ALTERNATIVE 

BARROW CHUKCHI KAKTOVIK BARROW CHUKCHI KAWOVIK BARROW CHUKCHI KAKTOVIK 
WINTER WINTER WINTER WINTER WINTER WINTER WINTER WINTER WINTER 

Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean Prob &an Prob Mean 

Land 1 0 . 0  1 0 . 0  n 0.0 1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  
Sub. Res. Area A n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
Sub. Res. Area A - Spring n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
Sub. Res. Area B 1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  
Sub. Res. Area B - Spring n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
Sub. Res. Area C 1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  
Grav Whale Area - October n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
~ r a ;  m a l e  Area - Aari l  n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 ..- , -  - -  r 

l3headSpringMig.Cor.A n 0.0 n 0 . 0  n 0.0 1 0 . 0  n 0.0 1 0 . 0  1 0 . 0  n 0.0 1 0 . 0  
BheadSpr1ngMig .Cor .B  1 0 . 0  1 0 . 0  n 0.0 1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  1 0 . 0  
Bhead Mig. Area A - Oct. n 0.0 n 0.0 n 0.0 n 0.0 n 0 .0  n 0.0 n 0.0 n 0.0 n 0.0 

N Bhead Mig. Area B - Oct, n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
01 T r r l S e a  See 1 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 . . - . . - . . s- - 

IcelSea Seg. 1 - Spring n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IcelSea Seg. 2 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
I c e I S e a S e n . 2 - S o r i n a  n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 . - 
IcelSea Se;. 3 n 0.0 n 0.0 n 0.0 1 0 . 0  n 0.0 1 0 . 0  1 0.0 1 0.0 1 0.0 
IceISea Seg. 3 - Spring n 0.0 n 0.0 n 0.0 n 0.0 
IcelSea Seg. 4 n 0.0 n 0.0 n 0.0 1 0.0 
I c e l S e a S e g . 4 - S p r i n g  n 0.0 n 0.0 n 0.0 n 0.0 
IcelSea Seg. 5 1 0 . 0  1 0 . 0  1 0 . 0  1 0.0 
I c e I S e a S e g . 5 - S p r i n g  n 0.0 n 0.0 n 0.0 n 0.0 
IceISea Seg. 6 n 0.0 n 0.0 n 0.0 n 0.0 
IceISea Seg. 7 n 0.0 n 0.0 n 0.0 1 0 .0  
IceISea Seg. 8 1 0 . 0  1 0 . 0  1 0 . 0  1 0.0 
l o e l s e a  Seg. 9 1 0 . 0  1 0 . 0  n 0.0 1 0 .0  
IcelSea Seg. 10 n 0.0 n 0.0 n 0.0 n 0.0 
IcelSea Seg. 11 n 0.0 n 0.0 n 0.0 n 0.0 
IcelSea Seg. 12 n 0.0 n 0 .0  n 0.0 n 0.0 
IceISea Seg. 13 n 0.0 n 0.0 n 0.0 n 0.0 
IceISea Seg. 14 n 0.0 n 0.0 n 0.0 n 0.0 

1 through June 15. Note: n = l e s s  than 0.5 percent ;  ** = grea te r  than 99.5 percent ;  Spring = April 





Table F-27. 

Combined P r o b a b i l i t i e s  (expressed a s  percent  chance) of one o r  more s p i l l s ,  and t h e  est imated number o f  s p i l l s  (mean) occurr ing 
and con tac t ing  t a r g e t s  over  t h e  expected production l i f e  o f  the  l ease  a rea ,  proposed l ease  o f f e r i n g  versus Barrow Deferral  
Al t e rna t ive  versua t h e  cumulative case  (proposal p l u s  e x i s t i n g ,  including Canadian o i l ) .  P r o b a b i l i t i e s  a r e  f o r  s p i l l s  100,000 
b a r r e l s  and g rea te r .  Resu l t s  a r e  based on open-water t r a j e c t o r i e s  only; f o r  con tac t s  within 3, 10, and 30 days of sumner s p i l l s  
o r  melt out  of  overwinter ing s p i l l s .  (Offshore s p i l l s  i n  s m e r  f ro .  Lisburne F ie ld  i n  t h e  c u ~ l a t i v e  case a r e  assumed t o  
con tac t  land.) 

------- Within 3 days --------- ------- Within 10 days -------- ------- Within 30 days -------- 
Target PROPOSAL ALTEWT CUMILATV PROPOSAL ALTERNAT ClMlLATV PROPOSAL ALl'ERNAT CUMULATV 

OPNWATER BARROW OPNWATER OPNWATER BARROW OPNWATER OPNWATER BARROW OPNWATER 
CASE OPNWATER CASE CASE OPNhATER CASE CASE OPNIJATER CASE 

Prob Mean R o b  Mean Prob Mean Prob Mean R o b  Mean R o b  Mean Prob Mean R o b  Mean R o b  Mean 

Ldnd n 0.0 n 0.0 7 0.0 1 0.0 1 0.0 5 0.1 1 0.0 1 0.0 8 0.1 
Sub. Res. Area A n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
Sub. Res. Area B 10.0 10.0 10.0 1 0.0 1 0.0 2 0.0 10.0 10.0 3 0.0 
Sub. Res. Area C n 0.0 n 0.0 2 0.0 n 0.0 n 0.0 2 0.0 n 0.0 n 0.0 3 0.0 
Bhead Sum. Feed. Area n 0.0 n 0.0 3 0.0 n 0.0 n 0.0 5 0.1 n 0.0 n 0.0 5 0.1 
Bhead F a l l  Feed. Area A n 0.0 n 0.0 1 0.0 n 0.0 n 0.0 10.0 10.0 n 0.0 2 0.0 
Bhead F a l l  Feed. Area B n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 3 0.0 
Bhead Mig. Area A n 0.0 n 0.0 10.0 n 0.0 n 0.0 10.0 n 0.0 n 0.0 2 0.0 

N Bhead Mig. Area B n 0.0 n 0.0 10.0 n 0.0 n 0.0 10.0 n 0.0 n 0.0 10.0 
a Fa11 Bowhead Area n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 5 0.0 

Gray M a l e  Area n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
Seabird Offshore Area 1 0.0 1 0.0 1 0.0 10.0 10.0 3 0.0 10.0 10.0 4 0.0 
Ldgwn Area 1 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
Lagoon Area 2 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 10.0 n 0.0 n 0.0 10.0 
lagoon Area 3 n 0.0 n 0.0 4 0.0 n 0.0 n 0.0 4 0.0 n 0.0 n 0.0 4 0.0 
Lagoon Area 4 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
Lagoon Area 5 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
Lagoon Area 6 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IcelSea Segment 1 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IceISea Segaent 2 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IceISea Segment 3 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 
IcelSea Segment 4 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 10.0 n 0.0 n 0.0 2 0.0 
IceISea Segment 5 n 0.0 n 0.0 1 0.0 n 0.0 n 0.0 2 0.0 n 0.0 n 0.0 3 0.0 
IcelSea Segment 6 n 0.0 n 0.0 2 0.0 n 6.0 n 0.0 2 0.0 n 0.0 n 0.0 3 0.0 
IcelSea Segment 7 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IcelSea Segment 8 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 10.0 n 0.0 n 0.0 10.0 
IcelSea Segment 9 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 10.0 
IceISea Segment 10 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 3 0.0 
IceISea Segment 11 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 4 0.0 
IcelSea Segment 12 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 2 0.0 n 0.0 n 0.0 4 0.0 
I c e R e a  Segment 13 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IcelSea Segment 14 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 

Note: n - l e s s  than 0.5 percent ;  * - g r e a t e r  than 99.5 percent .  

Table F-28. 

Combined P r o b a b i l i t i e s  (expresoed a s  percent  chance) of  one o r  laore s p i l l s ,  and the  est imated number of  s p i l l s  (mean) occurr ing 
and con tac t ing  t a r g e t s  over the  expccted production l i f e  o f  the  l ease  a rea ,  Barrow Deferral  Al t e rna t ive  versus Chukchi Deferral  
Al t e rna t ive  versus h k t o v i k  Deferral  Al t e rna t ive .  P r o b a b i l i t i e s  a r e  f o r  s p i l l s  100,000 b a r r e l s  o r  g rea te r .  Resu l t s  a r e  based on 
open-water t r a j e c t o r i e s  only;  f o r  con tac t s  within 3, 10, and 30 days of s u m r  s p i l l s  o r  melt out  of overwinter ing s p i l l s .  

- - - - - - - Within 3 days --------- ------- Within 10 days -- ---- --  ------- Within 30 days -------. 
Target DEFERRAL ALTERNATIVE DEFERRAL ALTERNATIVE DEFERRAL ALTERNATIVE 

BARROW CHUKCHI KAKTOVIK BARROW CHUKCHI KAKTOVIK RARRW CHUKCHI KAKTOVIK 
OPNWATER OPNWATER OPNWATER OPNWATER OPWATER OPNWATER OPNWATER OPNWATER OPNWATER 

Prob Mean Prob Mean Prob Mean Prob k e n  Prob Mean Prob Mean Prob Mean Prob Mean Prob Mean 

Land 
Sub. Res. Area A 
Sub. Res. Area B 
Sub. Res. Area C 
Bhead Sum. Feed. Area n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
B h e a d F a l 1 F e e d . A r e a A  n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 10.0 n 0.0 
Bhead F a l l  Feed. Area B n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
Bhead Mig. Area A n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
Bhead Mig. Area B n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
F a l l  Bovhrad Area n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 g Gray Whale Area n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
Seabird Offshore Area 1 0.0 n 0.0 1 0.0 10.0 10.0 10.0 10.0 10.0 10.0 
Lagoon Ares 1 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
Lagoon Area 2 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
Lagoon Area 3 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
lngoon Area 4 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
I agoon Area 5 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
Lagoon Arra 6 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IceISea Segment 1 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IcelSea Segment 7 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
1 celSea Segment 3 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IcelSea Segment 4 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IcelSea Segment 5 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
TcclSea Segment 6 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IcelSea Segment 7 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IcrISea Segment 8 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IcelSea Segment 9 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IceISen Selgnent 10 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IceISea Segment 11 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
TcelSea S r m e n t  12 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
IcelSea Se~ment  13 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 
l c e l l e a  Segment I4 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 

Note: n = l e s s  than 0.5 percent ;  ** = grea te r  than 99.5 percent .  



Table F-29. 

------- within 3 ,jays ----..-.- ------- within 10 days -------- ------- Within 30 days -------- 
PROPOSAL ALTERNAT c u m ~ ~ ~  PROPOSAL ALTERNAT c u m ~ ~  PROPOSAL ALTERNAT cum.4n 
OPNWATER BARROW OPWATER OPNWATER BARROW OPNWATER OPNWATER BAI1ROW OPWATER 
CASE OPNWATER CASE CASE OPNWATER CASE CASE OPNWATER CASE 

Rob Mean Rob Mean Prob Mean Prob Mean Rob Mean Prob Mean Prob Mean Prob Mean Prob Mean 

n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 10.0 n 0.0 n 0.0 10.0 
n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 10.0 n 0.0 n 0.0 10.0 
n 0.0 n 0.0 1 0.0 n 0.0 n 0.0 2 0.0 n 0.0 n 0.0 2 0.0 
n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 
n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 10.0 
n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 10.0 
n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 1 0.0 
n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 n 0.0 10.0 - leS# than 0.5 percent; C* * greater than 99.5 percent. Sements with less than 0.5 percent probability of one or more 

within 30 days are not shown. 

Table F-30. 

md Probabilities (expressed as percent chance) of one or more spills, and the estimated number of spills (mean) occurring 
mtactln~ land sep.ent8 over the expected production life of the lease area, Barrow Deferral Alternative versus Chukchi 
ral Aiternative verms Kaktovik Dchrral Alternative. Probabilities are for spills 100,000 barrels or greater. Results are 

------- Within 3 ,jays --------- ------- Within lo days -------- ------- Within 30 days -------- 
DEFERRAL ALTERNATIVE DEFERRAL ALTERNATIVE DEFERRAL ALTERNATIVE 

BARROW CHUKCHI KAKTOVIK BARROW CHUKCHI KAKTOVIK BARROW CHUKCHI KAIM)VIK 
OPNUATER OPNWATER OPNWATER OPNWATER OPNWATER OPNWATER OPNWATER OPNWATER OPNWATER 

Prob Mean Prob Mean Rob Mean Prob Mean Prob Mean Rob Mean Prob Mean Prob Mean Prob Mean 

n - ltrs than 0.5 percent; *r - greater than 99.5 percent. Segrnents with less than 0.5 percent probability of one or more 
ts within 30 day. are not sham. 



APPENDIX G 

EXPLORATION, DEVELOPMENT AND PRODUCTION, 
AND TRANSPORTATION ESTIMATES AND ASSUMPTIONS 



Beaufort Sea Planning Area - Sale 97 
Estimated Schedule of Exploration, Devel~pment,~snd Production 

for the Low-Case Resource Estimat* 

PRODUCTION 
EXPLORATION1 PLATFORMS PROOlJCTION AMl T R L W  

SALE CAL. EXPIAXATION DELINEATION DELINEATION AND SERVICE PIPELINES NUMBER OF PRODUCTION 
YEAR YEAR WELLS WELLS DRILLING INITS E UIPMENT 

Oil 
Q W;;;s Rigs (kflometers) SHORE BASES OiI 

Uil HHbbIs 

Total -- 2 1 7 110 

Sources: USDOI, PHS, 19858; USWI, W S ,  1985~: and USWI, W S ,  1987b. 

1. This schedule is cumlative with previous lease sales (BE, 71, and 87) in the Beaufort Sea Planning Area. 
The schedule assumes no regulatory time delays. Production of natural gas is not Considered to be 
econmic until s m  time in the future. 

2. Yearly drilling unit and rig numbers depend on the number of operators. They are not additive. 
3. The year marked with an asterisk represents an expenditure to upgrade an existing exploration shore base. 

Table 6-2 
Beaufort Sea Planning Area - Sale 97 

Estimated Schedule of Exploration, Development, ap? Production 
for the Mean-Case Resource Pstlmate - 

Total 11 4 7 3s 370 650 

Sources: USWI, W S ,  1985s; USDOI, W S ,  1985c; and TSWI, E'MS, 1987b. 

1. lhis schedule Is cumulative with previous lease sales (BF, 71, and 87) in the Beaufort Sea Planning Area. 
The schedule assumes no regulatory tine delays. Production of natural gas is not considered LO be 
econmic until s- tine in the future. 

2. Yearly drillins unit and rig numbers depend on the number of operators. They are not adoitive. 
3. The year narked with an asterisk represents an expenditure to upgrade an existing explnrntion shore base. 
4. One-half of the total pipeline length is assumed to be offshore and the other half onshore. 



Teble 6-3 
Beaufort Sea Planning Area - Sale 91 

Estimated Schedule of Exploration, Development, fld Production 
for the High-Case Resource Estimat- 

PRODUCTION 
EXPLORATION/ PLATEORMS PRODUCTION AND TRUNK 

SALE CAL. EXPLORATION DELINEATION DELINEATION AND SERVICE PIPELINES N W E R  OF3/ PRODUCTION 
YEAR YEAR WELLS 

Q 
W;;;s R i e  ~'(kilometers~%~~RE BASES- Oil WELLS DRILLING UNIT& E UIPHENT 

Dil Oil m b l s  

Total 26 12 6 101 480 1660 

Sources: USDOI, m S ,  1985a; USDOI, hMS, 1985~; and USWI, M S .  1987b. 

1. This schedule is c ~ l a t l v e  with previous lease sales (SF, 71, and 87) in the Beaufort Sea Plannins Ares. 
m e  schedule assumes no regulatory time delays. Production of natural gas Is not considered to be 
economic until sone t i w  in the future. 

7.  Yearly drilling unit and rig numbers depend on the number of operators. They are not additive. 
3. The year marked with an asterisk represents an expenditure to upgrade an existing exploration shore base. 
4. One-half of the total pipelfne length is asswned to be offshore and the other half onshore. 

Table G-4 
Renufort Sea Planning Area (Leased Tracts) 

Estimated Schedule of Exploration, Development, and Production 
for the Mean-Case Resource Estimate 

PROlJllrPTnN -- -. . 
EXPLORATION/ PLATFORMS PRODUCTION AND TRUNK 

SALE CAL. EXPLORATION DELINEATION DELINEATION AND SERVICE PIPELINES NllMBER OF PRODUCTION 
YEAR YEAR WELLS !dE;p DRILLING UNITS U;;;S Rlg8 (kilomoyrs) SHORE BASES 

EQiXWyNI l%4bbls 

- - 

Total 30 5 2 3b 400 600 

Sources: USDOT, hMS, 19858, and USWI, hMS, 1985~. 

1. This schedule Is cumletivr with previous lease sales (RF, 71, and 87) in the Reaufort Sea Planning Area. 
m e  scheduie assumes no regulatory time delays. Production of natural pas is not considered to be 
economic until sone time in the future. 

2 .  Yearly drilling unit and rig numbers depend on the number of operators, mev are not additi~Jr. 
3 .  The "ear marked with an asterisk rearesents an exoenditure to unnrade an existinl ex~loration shore base. 
i .  One-baif of the total pipeline len&h Is assumed ;o be offshore'ind the other haif onshore. 



Table G-5 
Beaufort Sea Planning Area - Sale 97 

Estimated Schedule of Exploration, Development, and Production 
for the Mean-Case Resource 

for Alternative IV-Barrow Deferral ~lternativd' 

.... 
EXPLORATION/ PLATFORUS PRODGCTION AND T R W K  

SALE CAL. EXPLORATION DELINEATION DELINEATION AND SERVICE PIPELINES h W E R  OF PRODUCTION 
YEAR YEAR WELLS WELLS DRILLINC LNIT&/ ~ / ( k i l ~ m ~ t e r s ) ~ ~ ~ ~ ~  BASES' T 

Oil 11 ED(bbls 

Total 11 4 2 38 320 630 

Sources: USDOI, EMS, 19858; USDOI, EMS, 1985~; and USDOI, EMS, 1987b. 

1. This schedule is cun~lative with previous lease sales (BF, 71, and 87) in the Beaufort Sea Planning Area. 
The schedule assumes no regulatory time delays. Production of natural gas is not considered to be 
economic until some time in the future. 

2. Yearly drilling unit and rig numbers depend on the number of operators. They are not additive. 
3. The year marked with an asterisk represents an expenditure ta upgrade an existing exploration shore base. 
4. One-half of the total pipeline length is assumed to be offshore and the other half onshore. 

Table 6-6 
Beaufort Sea Planning Area - Sale 97 

Estimated Schedule of Exploration, Development, and Production 
for the Mean-Case Resource Estimate 

for Alternative VI-Kaktovik Deferral ~lternatlvd' 

. . . - - - - - - -. 
EXPLORATION1 PLATFORMS PRODUCTmN AND TRUNK 

SALE CAL. EXPLORATION DELINEATION DELINEATION AND SERVICE PIPELINES h ' E R  OF PRODUCTION 
YEAR YEAR WELLS WELLS DRILLING UNIT& Z1(kilometers)~If0~~ BASES' 7 

Oil 011 m b l  s 

Total 11 4 2 34 320 560 

Sarrces: USWI, EPIS, 1985a; USDOI, MS. 1985c; and USWI, m S ,  1987b. 

1. This schedule is cumlstive with previous lease sales (BP, 71, and 87) in the Beaufort Sea Planning Area. 
The schedule assumes no regulatory t i w  delays. Production of natural gas is not considered to be 
economic until some time in the future. 

2. Yearly drilling unit and rig numbers depend on the number of operators. They are not additive. 
3. The year marked with an asterisk represents an expenditure to upgrade an existing exploration shore base. 
4. One-half of the total pipeline length is assumed to be offshore and the other half onshore. 



A"".- - . 
Beaufart Sea Planning Area - Sale 97 

Estimated Schedule of Exploration, Development, and Production 
for rhe Mean-Case Resource Estimate . , ... .... ~-~~ . -~-  

for Alternative VI-Chukchi Deferral Alternativk' 

PRODUCTION 
EXPLORATION/ PLATFORMS PRODUCTION AND TRUNK 

SALE CAL. EXFT.ORATT0N DELINEATION DELINEATION AND SERVICE PIPEI.INES NUMBER OF PRODUCTION 
YEAR EAR WELLS WELLS DRILLING  UNIT^' %  UN kilo meters)%^^^^ BASES' 

Dll Oil W b l s  

Total 

Sources: USDOI, KtS, 1985.a; USDOI, MnS, 1985c; and USWI, WXS, 1987b. 

1. This schedule is cumulative with previous lease sales (BF, 71, and 87) in the Beaufort Sea Planning Area. 
The schedule assumes no renulatow time delays. Production of natural *as is not considered to be 
economic until some time i6 the f"ture. 

2 .  Yearly drilling unit and rig numbers depend an the number of operators. They are not additive. 
3. The year marked with an asterisk represents an expenditure to upgrade an existing exploration shore base. 
4. One-half of the total pipeline length is assroped to be offshore and the other half onshore. 

Table G-8 
Summary of Previous Federal OCS Lease Sales in the Beaufort Sea Planning Area 

Sale NumberlSale ~amei' 
Number of Blocks Resource Estimates 
or Bidding Units Area Mean Case, Proposal - 

Offered Leased Offered Leased Oil Gas 
(Hectares) (Hectares) (MMbbls) (Tcf) 

BFIBeaufort Sea Dec 1979 750 1,625 
Federal 23 4 35,273 34,7132' 
Federally Managed-Disputed ' 23 20 34,910 
State of Alaska 67 62 130,787 115,6184' 
State Managed-Disputed 4 0 7,125 

711Diapir Field Oct 1982 338 121 738,879.16 268,256 2,380 1,780 

87lDiapir Field Lease Aug 1984 1,419 227 3,145,870.83 497,9712' 3,000 7,750 
Offering 

83/71/87 (Revised) 
97lBeaufort Sea Jan 1988 

Sale numbers will be used throughout this report. 
Those tracts within the BF lease area where there are conflicting and unresolved jurisdictional claims of 
the Federal and State governments have been designated as disputed tracts. 
Total area leased from Federal and Federally Managed-Disputed Tracts. 
Total area leased from State of Alaska and State Managed-Disputed Tracts. 
Includes 9,216 hectares for four blocks affected by a Canadian Claim of Jurisdiction. 
Revised resource estimate for all tracts leased in Sales BF, 71, and 87. 
Natural gas production in the Beaufort Sea currently is considered uneconomic. 

Source: USDOI, MMS, 1985b. 



Table G-9 
Summary of Beaufort Sea Wells and Drilling Units 

Type of Drilling ~nitll 
Number of Wells Drilled 

State Federally Managed Federal Tracts 
Leases Disputed Tstcts Sale 71 Sale 87 

Sale BF- 
-- 

Barrier and Natural Islands (14) 22 -- -- -- 
Artificial Islands--Water Depths 
1-15 Meters 
Constructed in State Waters (12) 19 
Constructed in Federal Waters (4) -- 

Ice Islands 
Flood (1) 
Spray (1) 

Bottom-Founded Mobile Drilling Units -- 
Concrete Island Drilling System 

(CIDS) (1) -- 
Single-Steel Drilling Caison 

(SSDC) (1) -- 
Ice-Strengthened Drillship (1) -- 

11 The number of drilling units used is shovn in parentheses. 
I /  The wells already drilled were not included in the estimate of future 

exploration and delineation vells shovn in Table 3. 
31 Tvo wells were dri:led from Seal Island--an artificial island constructed in State waters. 

Table G-10 
Sumnary Characteristics of Proposed Artificial Islands 

Water Depth 15 m 

Island nimensions 
Surface Diameter 
Freeboard 
Side Slope 
Base Diameter 
Bane Area 
Volume (Calculated] 
Volume of ~aterinl-I 

I/ Assumes 10 percent of the material will be lost due to compaction and 
settlement. 



Table G-11 
Site-Clearance Seismic-Survey Requirements and Assumptions 

Survey ~ypesi' 

Site-Specif ic Survey 
Approximate Grid Area 
Ap roximate Length of Seismic 
grid Lines 

23 square kilometers?' 

6 4 . 2  kilometers 

Block-Wide Survey 
Approximate Grid Area 
Ap roximate Length of Seismic 
grid Lines 

9 2  square kilometers 

3 0 4 . 2  .kilometers 

Prospect-Wide survey?' 
Approximate Grid Area 
Ap roximate Length of Seismic 
grid I.ines 

variable 

variable 

Survey Assumptions - ~x~lorationb' 
Previous Sale Areas 

Number of Site-Specific Survevs 35 

Sale 97 Area 
Number of Site-Specific Surveys 15 

Survey Assumptions - production?' 
Previous Sale Areas 

Number of Block-Wide Surveys 

Sale 97 Area 
Number of Block-Wide Surveys 2 

Estimated Survey Time 

Site-S erific Survey 2  days  lock-iide Survey 7 days 

Source: MMS, Alaska OCS Region. 

11 The ty e of survey conducted is subject to approval by the Regional 
- ~upervEsor Field Operations MMS. 
2 1  An area thAt is ahout equal to ope full OCS lease block. 
f/ The area and length of the seismic lines depend on the size and shape of 

each prospect 
4 /  Based on the number of exploration/delineation wells. 
/ Based on the number of production platforms. 

Tab le  6-12 
Assumptions I'ssd t o  Determine t h e  S e e f l o o r  Area 

Dis tu rbed  by P i p e l i n e  T rench ing  

Water Depth Ranges O r i g i n  of Of f sho re  P i p e l i n e s  

P rev ious  S a l e  Areas S a l e  97 Area 
I ' roduct lon P l a t fo rm Loca t ions  P roduc t ion  P l a t fo rm Loca t ions  

40  Mete r s  20 Mete r s  30 Meters  40 Meters  
Water Depth Water Depth Water Depth Water Depth 

Eas t e rn  Bgsu fo r t  Western 99nuCort Nor th  of m u k c h i  Sea 
Sea- Sea- 01 i k t o k  ~ t . 2 ~  

*" -- .,..-.-- 
Mid-Water Depth (m) IS  15  15  15  
Mid-Water T rench ing  Depth fm)2' 3 3 3 
Leneth of P i n e l i n r  Semen? 17 15 1 1  7 n  .. - ~ - -  ~- - - 

Trench ing  Area Dis tu l  

" >" .,-.. ."- 
Mid-Water Depth (m) 7 5  
Mid-Water T rench ing  Depth (rn)?' 5 
L e n ~ t h  o f  P i o c l i n e  Sescen t  (km) n 
~ r e i c h i n g  ~ r e a  Dis tu rEed  ( h e c t a r e s )  165 

30-40 ~ e t e r d '  
Mid-Water Depth (m) 35 
Hid-Water Trenching Depth (rn)ll 6 
I.eneth of P i o e l i n e  Sesrnent i kn i  32  
~ r e n c h i n g  ~ r b a  Dis tu rged  ( h e c t a r e s )  197 

T o t a l s  
PipelLne Length krn)i1 
Area D i s tu rbed  5' 

Trench ing  ( h e c t a r p a )  
Dumping ( h e c t a r e s )  
T o t a l  ( h e c t a r e > )  

1 1  P i  s l i n r  r o u t e s  form t h e  p roduc t ion  p l a t f o m l s  t o  t h e  sho re  a re  d iv ided  i n t o  1 0 - m r t ~ r  wa te r -dep th  s r l m e n t s .  
21 ( 8 7  Trench ing  d e p t h s  are c r l g  r s r i m a t e s .  Thc actual  t r e n c h i n g  dep th  f o r  r ach  p i p e l i n ?  

w i l l  depend upon n number o f  f a c t o r s  which inc lude  water d e p t h ,  ave rage  gouge dep th ,  average ~ o u g i n g  r a t e ,  
p i  e l i n c  l e n g t h  f o r  r a c h  w a t r r  dep th  i n t e r v a l ,  and expec t ed  o p e r a t i o n a l  l i f e  ,if t h e  p i p e l i n e .  
( b y  Trcnchiny, dep th  i s  assumed t o  be of t h e  mid-water  dep th  f o r  uach 10-rnrtrr  wa te r -d rp th  segment. 
(c) Trench ing  dep ths  are based on dat.3 i n  Han-Padron (19R5).  
( d )  S idp  s l o p e s  o f  t h e  t r e n c h  a t e  assumed t o  be 1 : s .  

3 Each p i p e l i n e  i s  assumed t o  be d iv ided  i n t o  an equa l  number o f  l e n g t h  r r emen t s  based upon t h r  rumber o f  
10-meter  wa te r  segments  br tween t h e  p l a t f o r n  2nd t h e  s h o r e .  

4 1  P i p e l i n e  l e n g t h s  ar? from l a b l r s  7 and 3 of t h e  r e p o r t  t e x t .  
51 The s e a f l o o r  arPa d i s t u r b e d  by d u v i n p .  t h e  m a t r r i s l  from t h e  t r e n c h  i s  assumed t o  be twice t h e  arcs 

d i s t u r b e d  by t h e  t r e n c h i n g .  



APPENDIX H 

ARCHAEOLOGICAL ANALYSIS PREPARED BY THE MMS 
AND SUPPORTING TABLES FOR SECTIONS III.D.3 AND I V . B . 1 2  



United States Department of the Interior 
MISERXLS hltZN.4GEhIEST SERI'ICE 

RESTON, \'A. 22091 

Regional Director, Alaska Region RE~'~?!:,L p!: ~3703. b.!.?.S#:?. DCS .- t '?---.?.-.or8 . . . "-4 .nirr 
<..,.,-,?'I, - -  1 fa'' 

Deputy Associate Director for Offshore Leasing * -, . .. :I,,i.:- A-J.~*\A 

in the latter. Therefore, the results of the Archaeological Analysis 
Sale No. 87 (Attachment 1) apply totally to Lease Sale No. 97. 

lysis for Lease Sale No. 87 prepared by Ed Friedman and Herb Schneider, 
rters archaeologist and .geophysicist, respectively, concluded that the 
lity of a paleo-Indian site surviving intact in an arctic environment 
gouging, thermokarst collapse, and thermal erosion is nonexistent. The 
s of the analysis were that no blocks i n  the sale area should require a 
1 resource survey report. The requirement for Lease Sale No. 97 should 

u have any questions, please call Ed Friedman at FTS 928-6461. 



United States Department of the Interior 
h1lNI:KAl.S hlAhA(;lihlRN'l' SRKVICt, 

KKSI'ON. \'A 22041 

~~t?~llot'andu~~, 

To: Xeqional Manager, Alaskd OCS Region 

From: Associate Di rec tor  for  Offshore I l i r ~ e r a l s  Management 

Subject: A~CI ldOlOgl~a l  Analysis for  the Proposed Outer Continental Snelf 
Lease Sale ilo. 67 (Oiap i r  F i e l d )  

I n  accordance wi th  our In ter i ln  Guidance on 0u ier  Continental Shelf (OCS) 
Cul tura l  Resources (May 14, i Y t i Z ) ,  we are submitt ing an archeological analysis 
for  Lease Sale No. 87 (a t t acheo~ .  The repor t  discusses the po ten t i a l  fo r  anu 
the s u r v i v a b i l i t y  and a e t e c t a b i l i t y  of p reh i s to r i c  c u l t u r a l  resources i n  the 
sa le  area. The analysis concludes t ha t  the p robab i l i t y  of a paleo-Indian s i t e  
surviv.ing i n t a c t  i n  an A rc t i c  erlvironment o f  i ce  pouging, tliermokarst co l -  
lapse, and thermal 'erosion i s  nonexistent. Therefore the repor t  f i nds  no 
blocks i n  t l ie sale area which axh ib i t  a hiQh o robab i l i t v  t ha t  a orehictnrir 
s i t e  ex is ts  and xoula requ i re  a c u l t u r a l  resiuvce survi; repor i . - .  ?hi;-;"&ary 
repor t  was prepared by Ed Friedman, Archeologist,  and Herb Schneider, 
Geopnysicist. 

Because the Alaska OCS Region does not have archeological exper t ise  on i t s  
s ta f f ,  tne Offshore Environmental Assessment D i v i s i on  o f fered t o  ass i s t  i n  
preparing archeological analyses f o r  Alaska OCS lease sales u n t i l  such t ime 
t ha t  the Region i s  able t o  prepare i t s  own analyses. The I n te r im  Guidance 
also discusses t h i s  assistance. Please l e t  us know if t h i s  arrangement 
remains appropriate. 

Please review the analysis and use i t  w i t h  other information ava i lab le  t o  
you i n  making your decisions concerning p reh i s to r i c  c u l t u r a l  resource survey 
repor t  requirements for  the sale and l a t e r  pe rm i t t i ng  act ions. Please forward 
t o  us any c m e n t s  you have regarding t h i s  analysis. If you have any ques- 
t ions o r  i m e d i a t e  concerns wi th  t h i s  analysis, please contact Ed Friedman 
(FTS 928-7931) or Herb Schneider (FTS 928-b46:). 

7 2  .ZT&#-&/ 

Robert L. Rioux 

Attachment 

bathymetric, atid galeoecological condit ions whicn inf luenced hdman 
habi ta t ion on the she l f  of the Beaufort Sea during the l a t e  Pleistocene. 

o. "Geologic framework, hydrocarbon po ten t i a l  and environmental conoit ions 
f o r  exp lora t ion an0 development of proposed o i l  and gas Lease Sale No. d? 
i n  the Beaufort and Northeast Chukchi beas" (Grantz e t  al., IY82~--Tn is  
repor t  sumnanzes the regional and environmental geology an0 the po ten t i a l  
mineral resollrces of the Diap i r  F i e l d  area. Spec i f ica l ly ,  i t  addresses 
the locat ion and descr ip t ion of the area proposed for  Lease Sale 140. 87. 

7. "Ice-Gouge aata, Beaufort Sea, Alaska" (Rearic e t  al., l9 t l i ) - -Th is  repor t  
sumnarizes the ice-gouge data co l lec ted i n  the Beaufort Sea dunng  the 
period 1972-1978 and presents methods used f o r  data analysis. 

b. "Sea i c e  as a geologic agent on the Beaufort Sea she l f  of Alasca" 
(Reimnitz and Barnes, 19751--This repor t  presents a aescr ip t ion and 
analysis of the geologic changes t ha t  sea i ce  has caused on the Beaufort 
Sea she l f  w i th  an emphasis on the a f fec ted sediments. 

9. "Arc t ic  cont inenta l  she l f  morphelogy re l a ted  t o  sea-ice zonation, beaufort 
Sea, Alaska" (Reimnitz e t  al., 1978)--Tnis r epo r t  i s  a study o f  sea-ice 
zonation and oynamics and t h e i r  r e l a t i onsh ip  t o  tne bottom ~norpnology and 
geology on the Beaub r t  Sea she l f .  Ldndsat-1 and i ra t ions l  Oceanic and 
Atmospheric Aumimstrat ion s a t e l l i t e  imagery and a va r i e t y  o f  i ce  and sea- 
f l o o r  data were used i n  the analysis. 

Project Area Descript ion 

The area o f  the proposed lease sa le  (Figure 1) extenus l a t e r a l l y  more, than 
8r)U km from the coat inenta l  she l f  boundary between Cana"a and tne United States 
i n  the east t o  162 00'd. longitude i n  the west. I t s  north-south extent from 
the three geograpnical m i l e  l i m i t  o f f  the northern Alaska coast (but 71d00 '~ .  
l a t i t ude  i n  the Chukchi Sea) t o  73°00'~. l a t i t ude ,  ranges from about 175 Km a t  
Point Barrow t o  about 370 &m near Oelnarcation 3ay. Lease Sale No. a7 o f f e r s  
for  lease s l i g h t l y  more than ZOU,WO square tm of  ttle Ueaufort and CnurCnl 
Seas anu aujacent A rc t i c  Ocean (Lrantz e t  al., 1982). 

The proposed sale area contains approximately 8.uUu u locrs .  About 125 of 
these have been leased, o r  t en ta t i ve l y  leased, i n  Lease Sales BF ano No. 71. 
Thus, about 8,473 olocks were considered i n  t h i s  archeological analysis f o r  
Lease Sale No. 07. 

Method 

The methods used t o  develop t l ie archeological analysis were establ ished i n  tlie 
MMS In te r im  Guidance o f  Hay 14, I Y t t z .  

Archeological Analysls 
Pruposed Lease Sale l o .  87 . - 

Beaufort and Northeast Chukchl Seas 
Offshore Area 

prepared by 
Minerals Management Service 

Off shore Envirollmental Assessinent U i v i s iQn  

I n  accordance w i t h  the Minerals Mdnagenent Service (i#SJ I n te r im  Guidance 
f o r  Outer Continental Shelf (OCS) Cul tura l  Resources (May 14 ,  1902). the 
Offshore Environnental Assessment D i v i s l on  (OEAD) has prepared the f o l l ~ w l n g  
archeological analysis f o r  groposed OCS Lease Sale No. 97 o f f  the Beapfort an5 
Northeast Chukchi Seas of Alaska (sd le  area). Tne analysis i s  intended t o  a id  
the Alaska OCS Reglon i n  preparing environmental impact statement (EISJ 
Jiscussions and tne Leasing D i v i s i on  i n  making recomnendatlons t o  tne 
Secretary on c u l t u r a l  resource lease s t i pu la t i ons .  

This alcneological analysis assesses, on a b lock-spec i f ic  basis, the d i s t r i bu -  
t i o n  and surv iva l  po ten t i a l  of p ren l s to r l c  s i t e s  i n  the proposed sa le  area. 

Inforlnat i on  Reviewed 

TO assess t n t  po ten t i a l  f o r  p reh i s to r i c  s i t e s  i n  the sale area, OEAD 9as 
reviewed the f o l l o w r n ~  sources which are re levant  i n  evaluating c u l t u r a l  
resource potent ia ls :  

I .  "Ice gouging character is t ics :  Their changing pdt terns from 1975-1977, 
Beaufort Sea, Alaska" (Barnes e t  al., 1978)--Tms repo r t  presents a 
deta i led description and analysis o f  ice-gouge character is t ics ,  defines 
terms, and describes causes ana ef fec ts .  

L. "Sedimentary processes on A rc t i c  Shelves o f f  the northern coast o f  Alaska" 
(Barnes and Reimnitz, 1974)--Tnis r epo r t  presents a descr ip t ion and 
analysis of sedimentary processes operating i n  the Arc t ic .  

3. "Ice gouge ob l i t e ra t i on  and sediment r ed i s t r i bu t i on  event--1977-1978. 
Beaufort Sea, Alaska" (Barnes and Reimnitz, ~$79)- -Th is  repor t  presents a 
discbsslon of changes i n  shelf  morphology observed during a resurvey of 
pa r t  of the inner shelf  reg ion o f  the cent ra l  Beaufort Sea. Side Scan ' 
sonar and bathymetric records are analyzed. 

4. "lniscellaneous hydrologic and geologic observations on tne inner Beaufort 
Sea Shelf Alaska" (Barnes e t  al., 1977)--This repo r t  Includes several 
prelimina;y studies of A rc t i c  shelf processes, i n  tne Alaskan Beaufort 
Sea, such as on coastal oceanography, cur rent  meter data, suspended 
matter, f low patterns, i c e  gouging, and ba r r i e r  i s l and  morphology. 

5 .  "beaufort Sea c u l t u r a l  resource study: f i n a l  repor tao (~1x0; e t  al., 
137.3)--Tnis repor t  i s  a basel ine study and analysis o f  the geqloglc, 

A R C T I C  O C  C A N  

TO. 

- A L A S K A  \ I - 

Ffgurc 1. Proposed Lease Sale No. 87, Beaufort and Northeast Chukchl Seas Offshore Area. 

The pi0cedu1-es out1 ined i n  the i n te r im  guiaance are: 



I. Examine the appropriate regional baseline study to determine if the blocks 
within the sale area have a high, medium, or low probability for prehis- 
toric sites--those tracts falling in the low category will receive no 
further archeological consideration. If all blocks are low probability, 
the cultural resource stipulation, if any, should not include a require- 
ment for a survey report for the purpose-of identifying prehistoric sites. 

2. Examine the regional sea level curves when tracts of medium or high 
probability occur in the lease sale area. Blocks which lie in medium or 
high probability areas but were not above sea level during times of 
potential human habitation should be excluded from further consideration 
to incorporate a prehistoric site survey report requirement. 

3. Examine the geologicallgeophysical literature for information regarding 
forces or processes that might have destroyed potential prehistoric sites 
or rendered them unrecoverable. Examples of such forces and processes 
are: glacial souring, ice gouging, erosion, and excessive sedimentation. 

Each block exhibiting exposure to such processes should be excluded from 
prehistoric site survey report consideration. 

4. Examine the geology (resource) report, appropriate hazards survey, etc.. 
for indications of significant landforms which were identified in the 
baseline study as being potentially habitable. Those blocks that do not 
contain significant landforms should be excluded from further considera- 
tion Of a prehistoric site survey report requirement under a lease 
Stipulation. Specific landforms on blocks that have not been excluded in 
steps 1 through 3 above and have a medium or high probability for pre- 
historic sites should be examined in detail. Those blocks that are not 
excluded from further consideration should require a site survey report 
under a lease stipulation. In instances in which an archeological 
analysis has been conducted up to step 4 and it has been determined that 
no data exist relating to landforms, those blocks that are subsequently 
leased must have their postlease geohazards survey data examined for 
prehistoric site potentla1 by an W S  archeologist and geophysicist. 

5. If steps 1 through 4 above do not exclude all of the blocks with prehis- 
toric site potential that are offered for lease in a sale area, and if 
the lessee proposes to conduct activities on a landform on one of those 
blocks, a prehistoric site survey report is required pursuant to the 
controlling lease stipulation. 

Analysis 

Step 1--Review of Baseline Study 

Using the above method, OEAD has reviewed the approximately 8,475 blocks 
included in the sale area. The Dixon et a1 ., (1978) report indicates areas of 
high and medium probability occurring in three isolated areas along the Arctic 
coast; (1) imnediately north of Jones and Return Islands, (2) east of Flaxman 
Island, and (3) northwest of Barter Island. Additionally, there is a 

b. Natural terrestrial features, such as passes, which funnel movements 
of large mamals. 

2. Areas of Medium Probability 

North- and south-facing slopes. It has been noted that south-facing slopes 
tend to concentrate grazing m a m a l s  during early spring plant maturation and 
that many times north-facing slopes provide wind-blown snow free winter range. 
However. neither feature concentrates grazers into specific locations where 
large aggregates of animals can be harvested. Although these areas are 
generally more productive, the mamnals are scattered over a comparatively 
large area. 

The second step is to examine the regional sea level curves. Oixon et al., 
(1978) states that -125 meters was the maximum sea level recession during the 
late Yisconsin. Superimposing that depth against graphic No. 9 of Lease Sale 
No. 71 (which depicts all of Lease Sale No. 87 but with 50-meter contour 
intervals), it is apparent that only two blocks noted in Table 1, Nos. 335 
and 418, are entirely beyond -150 meters and would not have been available 
for occupation. Regardless of other data sources, these two blocks should be 
deleted from potential cultural resource consideration. Developing an 
alternate sea level curve, Hopkins (1973) states that ". . . the shoreline 
probably lay between t h ~  -90 and -100 m isobaths during the maximum late 
Yisconsinan regression. Using these data, Blocks Nos. 335, 336, 337, 378, 
379, 418, 419, 420, 421, 461, and 462 would not have been emergent. As there 
is no means available at present for the resolution of this apparent disagree- 
ment, it is prudent to use the Dixon et al., (1978) figure, allowing that 
Blocks NOS. 335 and 418 should be eliminated from further consideration. 
Information presented in step 3 and Appendix I will render this question moot. 

Step )--Review of geological/qeophysical data to determine survivabilitl 

Step 3 is to use ". . . information regarding forces or processes that might 
have destroyed potential prehistoric sites or rendered them unrecoverable." 
DiXOn et al., (1978) focused on the probability of paleo-Indian populations 
inhabiting the area of the OCS before the postglacial marine transgression. 
They also identified topographic features that these prehistoric groups would 
have sought to occupy and, in a general way, identified such features within 
the Beaufort Sea area. We do not dispute the idea that this area of the OCS 
may have been inhabited by paleo-Indian groups or that they selected specific 
topographic features for occupation. We point out that (a) the sites, if any. 
did not survive the transgression. (b) the topographic features that were 
occupied are no longer recognizable, and (c) these features are not 
detectable. 

According to numerous researchers (Barnes et al., 1977; Hopkins and Hartz, 
1978; and Lewellen, 1977) the probability for a paleo-Indian sit'e surviving 
intact in this particular environnent is extremely low owing to the combined 
Processes of (a) thermokarst collapse and (b) thermal erosion accompanied by 
(c), lateral current-transport of resulting fine materials. 

continuous band of medium probability blocks from the Colville River west to 
Barrow. Within the latter area, 40 blocks are designated as high probability; 
these are located between Barrow on the west and Dease Inlet on the east. 
Table 1 lists the blocks corresponding to these probabilities. Probability 
areas are directly *elated to the identification of significant landforms on 
the OCS. 

Table 1. Blocks within Lease Sale No. 87 area with medium or high probability 
for prehistoric sites. 

Map No. Medium Map No. High 

Area 1 NR5-4 14-18, 60-62 

NR6-3 291, 334-336, 375, 423, 
424, 469-471 and 515 

Area 2 NR6-4 802-804, 847-849, 857, 
858, and 893 

Area 3 

Area 4 

718, 771, 772, 813-815, 
857, and 893 

507, 549-551, 675, 676, 
719, and 763 

425-428, 466-472, 506-512, 
514-516, 559-561, 603-605 
647-645. 652, 692-697, 
738-742, 745-748, and 
786-792 

NR5-2 749-754, 793-809, 839-853, 
883-897, and 984, 986 

NOne 

NOne 

None 

418, 419, 461-463, 
503-506, 545-548, 
587-590, and 631-633 

335-339, 378-383, 
420-424. and 462-465 

The criteria used for designating probability zones in the Dixon et al.. 
(1978) report are: 

1. Areas of High Probability 

a. Nonglacial river mouths and constricted marine approaches to these 
river mouths. Such areas would have concentrated a n a d r m u s  fish and 
their predators. 

An additional factor working against the survival of prehistoric sites on the 
OCS is the process of ice gouging. Barnes and Reimnitz (1979) described in 
detail the extensive disturbance of the sea floor as a result of this pheno- 
menon. Based on 3 years of research, they concluded that 2 percent of the 
bottom is randomly impacted by ice f r a  one year to the next. These studies 
also show the changing character of ice gouging from one year to the next 
depending on the preceding winter's ice conditions. Barnes et al., (1978) 
used statistical estimates to predict that over half of the bottom would be 
reworked to a depth of about 20 centimeters within 50 years or less. This 
depth of reworking would be sufficient to disturb any archeological deposits 
that might have survived the transgression because the site would not be 
deeply stratified. 

Significant information was also accumulated through sediment coring which 
indicated that the bottom had been highly reworked, that the sediments were 
homogeneous, and that there was ". . . an absence of lateral continuity over 
distances of a few tens of meters . . . ." (Barnes and Reimnitz, 1979). 

Another factor arguing agalnst the identification of prehistoric cultural 
resources through topographic landforms in the Beaufort Sea is thedynamic 
movement of areas of former high relief to form what are now shoals. Such 
shoals currently migrate between 25 to 200 meters per 200 years along the 
Seabed. Any cultural resources, according to Barnes (personal cmunication). 
would be deeply buried or most likely internally reworked, then dropped out to 
be scattered in the path of the shoal. 

We have briefly sumnarized some of the significant geological and geophysical 
research conducted in the Beaufort Sea. Based on the accumulated data, it is 
our position that prehistoric cultural resources would not have survived the 
marine transgression. It is our contention that, if any would have survived. 
the processes of ice gouging or the dynamic migration and reworking of shoals 
would have disrupted any in situ remains. For a more detailed analysis of the 
impacts to cultural resources, see Appendix I. 

Step 4--Review to identify significant landforms 

Step 4 calls for the examination of the ". . . geology report, appropriate 
hazard survey, etc., . . ." to determine the likelihood of significant land- 
forms and the habitability and survivability of such possible sites. Examina- 
tion of sonographs, fathograms, and sub-bottom seismic profiles generated for 
the sale area indicate that significant landforms are not recognizable. The 
geophysical records examined were from the following sources: Barnes and 
Reimnitz, 1974; Reimnitz and Barnes. 1975; Barnes et al., 1977; Barnes and 
Reimnitz, 1978; Reimnitz et al., 1978; Barnes and Reimnitz, 1979; Rearic 
et al., 1981; and Grantz et al.. 1982. 

According to archeological information collected and analyzed over the last 
100 years, early man was most likely to have inhabited areas now identified as 
drowned stream canyons, passes, ancient estuariesllagoons, and channel-filled 
bays. 



Appendix I 

Due t o  the dest ruct ive  forces i n  ac t ion i n  the proposed sa le  area which are 
documented i n  Appendix 1, such landforms are no longer recognizable. Thus, no 
p reh i s to r i c  s i t es  are expected t o  have survived the marine transgressions. 

Step 5--Prehistoric s i t e  po ten t i a l  recomnendation 

Step 5 c a l l s  f o r  the i n teg ra t i on  of a l l  ava i lab le  data and information i n  order 
t o  make a recomnendation as t o  which blocks should be designated as having a 
high po ten t i a l  f o r  p reh i s to r i c  s i t es .  

As a r e s u l t  of our f ive-step assessment, we f i n d  t ha t  no blocks (a)  have the 
potent ia l  f o r  p reh i s to r i c  s i t es ,  (b)  contain landforms s i gn i f i can t  f o r  human 
habitat ion, (c )  nor contain enough Holocene sediments f o r  s i t e  pro tect ion and 
oreservation. The c u l t u r a l  resource survey repor t  requirements should not 
apply t o  any blocks located i n  the sa le  area. 

Early man has occupied the Beaufort Sea she l f  area dur ing the past 18,000 years, 
but there i s  l i t t l e  chance t h a t  any o f  h i s  hab i t a t i on  s i t es  would have survived 
the tremendous amount of i c e  gouging. If a p reh i s to r i c  s i t e  d i d  survive, i t  i s  
very un l i ke l y  t ha t  i t  could be detected by present seismic r e f l ec t i on  methods, 
as the subsurface sediments are so jumbled and homogenized t ha t  they do not 
give good re turns on the records. I n  sumnary, i t  appears t ha t  i c e  gouging and 
scouring of the sea bottom preclude surv,ival of a p reh i s to r i c  s i t e  anywhere i n  
the sale area. 

I f  new data become avai lable, t h i s  analysis could be re f ined t o  f u r t he r  assess 
which blocks would requ i re  a c u l t u r a l  resource repo r t  f o r  po ten t i a l  p reh i s to r i c  
s i tes .  

Review o f  the Beaufort Sea Ice-Gouge Data for  
Lease Sale No. 87 Archeological Analysis 

An analysis of various data sources, inc lud ing fathograms. sub-bottom seismic 
pro f i les ,  and side-scan sonar records, ind icate  t h a t  there 1s very l l t t l e  
l i ke l i hood  t ha t  p reh i s to r i c  s i t es  i n  the proposed Lease Sale No: 87 area 
(sa le  area) could have survived the extensive i c e  gouging experienced i n  t h i s  
pa r t  o f  the OCS. The data demonstrate t ha t  on ly  l i m i t e d  port i0nS.of the shelf  
have been free from i ce  gouging since the re t r ea t  o f  the Pleistocene ice.sheet 
approximately 18.000 years before present. A dynamic e n v l r o ~ e n t ,  I n  whlch 
i c e  plays the dominant r o l e  i n  shelf  morphology, ex i s t s  year round. Repeated 
scouring and plowing of the bottom by i ce  ro ta te  blocks of sediment, homoge- 
n ize the sediments, and d i s t u rb  o r  o b l i t e r a t e  any s o i l  s t r uc tu re  developed. 

Sea-Ice Zonation 

Barnes e t  al., (1978) d iv ided the sea i c e  i n t o  three zones based on b a t h m t r y  
and i c e  character is t ics :  ( I )  the bottom fast - ice  zone i ns i de  the L-meter 
isobath where i c e  a t  the end of the season of i ce  growth res t s  On the sea 
f l o o r ,  (2)  the zone of f l oa t i ng  fas t - ice  which occurs from the 2 t o  10-meter 
isobath and i s  up t o  2 meters th ick ,  w i t h  inc lus ions of remnants of older ice, 
and (3)  the stamukhi zone i n  10- t o  20-meter depths which forms the seaward 
edge o f  the f l oa t i ng  fas t  i c e  as a ser ies  of major grounded i c e  ridges. 

Zone Character is t ics  

1. Bottom Fast-Ice Zone 

The seabed i n  the bottom fast - ice  zone (Figure 1) has been extens ive ly  scoured 
due t o  the act ion of t i d a l  and offshore cur rents  moving the i ce  v e r t i c a l l y  
and ho r i zon ta l l y .  Barnes e t  al., (1977) noted t ha t  t h i s  zene i s  marked w i t h  
depressions, some over 4 meters deep. These depressions, s t rude l  Scour, 
occur where fresh r i v e r  water forms pools on the i c e  dur ing spr ing r l v e r  
breakup. These pools pe r i od i ca l l y  dra in  a t  holes and cracks i n  the i c e  t o  
scour the bottom as i t  f lows seaward under the i ce  (F igure 2). The v e r t i c a l  
and nor izonta l  i ce  movements and extensive "s t rude l  scour" preclude a surv iva l  
of p reh i s to r i c  s i t e s  i n  t h i s  zone. I n  addit ion, t h i s  zone l i e s  ins ide the 
2-meter isobath and general ly w i t h i n  State waters and, therefore, would not  be 
considered for  OCS c u l t u r a l  resources. However, i t  i s  worth not ing that, as 
sea l eve l  moved landward, present por t ions of the OCS whfch were p reh i s to r i c  
beaches would have been exposed t o  t h i s  process. 

2. F loat ing Fast-Ice Zone 

Seaward of the bottom fas t - i ce  i s  the f l oa t i ng  f a s t - i c e  zone which i s  a 
r e l a t i v e l y  smooth i c e  f i e l d  (w i th  randomly scattered i c e  blocks) extending 
seaward from approximately the 2- t o  the 10-meter isobath. At t h i s  junct ion 
there i s  i n t e rac t i on  w i t h  the moving po lar  pack forming the h i gh l y  deformed 
r idges o f  the stamukhi zone. The ice-gouge scours i n  t h i s  zone are the r e s u l t  
of year-round gouging o f  the sea f l oo r  by numerous huge i ce  blocks derived 

A R C T I C  O C E A N  

Flgure I .  Coastal hazards and I c e  zonation on the Alaskan Beaufort and northeast Chukchl shelves 
(from Gractz e t  a l . ,  1982). 
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Flgure 2. Current patterns and reglons o f  strudel  scour on the Alaskan Beaufort and northeast Chukchl 
shelves ( f rom Grantz e t  a l . .  1982). 



local topograplllc highs, and geographic exposure to drifting ice. The 
dominant trena of gouges parallels the bottom topography, and submerged rldges 
tend to "steer" gouges parallel to their elongated trend. Gouges are formed 
during both the open water and the ice-covered periods of tne year. This zone 
is the most extensively ice-gouged with 100 percent coverage in Only a few 
years which would eliminate any chance of prehistoric site survival. 

Sedimentation as Related to Ice Gouge 

Ice gouging is a dynamic process which causes extensive mixing of the surface 
sediments. In some areas with water depths up to 30 meters, this process is 
frequent enough to entirely rework the sediments at least once every half 
century (Reimnitz and Barnes, 1975). 

Preliminary interpretation of high resolution seismic reflection data (Barnes 
ana Reimnitz, 1974) suggests that the entire shelf contains, on average, less 
than iO meters of Holocene sediments (Figure 4). Sedimentation rates on the 
Canadian Beaufort Shelf range from 0.3 meter to 1 meter per 1,000 years. This 
is quite small and would not keep up with the ice gouging rate. Even in some 
areas of slight uplift on the Beaufort Shelf where an adjacent area receives 
greater sedimentation (i.e., the small Holocene oyncline just north of 
Demarcation Bay), the total Holocene sediments are only about 20 meters thick. 
In 10,000 years this rate is only an average of 0.00'2 meter per year and would 
not keep up with the ice-gouglng rate on the inner shelf. 

Barnes and Reimnitz, (1974) mention that care must be exercised in 
interpreting rates of sedimentation on the Beaufort Shelf because of the 
disruptive processes that act on the sediments in the Arctic including ice 
gouging at all depths and strudel scouriny near the coast. They state that 
the depth of ice gouges (up to 5 meters) and their density (up to iOO or more 
per kilometer) effectively destroy any lateral continuity of sediment beds on 
the shelf. 
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Figure 3. The I c e  gouge i n t e n s i t y  o f  t h e  Alaskan Beaufort  and northeast  Chukchi shelves.  I c e  gouge I n -  t e n s i t y  i s  r product o f  maximum gouge i n c i s i o n  depth, maximim gouge width,  and gouge d e n s i t y  per k i l o -  
meter of  s h i p ' s  t r a c k  (from Grantr et al., 1982). 



1". t l  t C  tr $4.. W I.. 

r \ I 

I I I 1 I 
IC 

f i v e  t .  Holocene marine sediment thickness on the Alaskan Beaufort and northeast Chukchl shelves 
from rantz et al., 1982). 
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Table H-1 
Sale 97 Shipwrecks and Archaeological Resources Relative to OSRA Segments 

O S U  NO OF LOW (L NO. OF LOW (L) TYPE 
SEG. u o Y  S~PWRECK& HIGH d)ll CULTU* C O M B I ~ ~  OF 

SITES - (n)Z1 RANR SEG.II 

III 
(IV) 
(IV) 
I1 
(IV) 
(IV) 
(IV) 
(IV) 
(IV) 
(IV) 
(IV) 
I I 
I 

(IV) 
I 

(IV) 
I1 
(IV) 
I 
I11 
(IV) 
I1 
(IV) 
(IV) 
I1 

t IV) 
(IV) 
(IV) 
(IV) 
(IV) 
(IV) 
I1 
I1 
(1'0 
IT 
I1 
(IV) 
I1 
I I 
I1 
I1 
I1 
(IV) 
I1 
(IV) 
I1 
(IV) 
(IV) 
(IV) 
(IV) 
(IV) 
(IV) 
(IV) 
(IV) 
(IV) 
(IV) 
(1'0 
(IV) 

- - 

Mean 1 4 

Source: MMS, Oil-Spill-Risk Analysis, Sale 87 FEIS (USDOI, W S ,  1984). 

11 Oil-spill probabilities (expressed as percent chance) of one or more spills - 
occurring and contacting land segments over the expected production life of 
the gale area. Probabilities are for spills of 1.000 barrels and greater. 

21 Low (L) is below Meawl; High (H) is above Mean-1. - 
31 Shipwrecks are from MMS Computer File, Tornfelt, E., 1985. - 
41 Known sites are from Alaska Heritage Resources File, 1985. - 
51 Low (L) is below Mean-4. High (H) is above Mean=4. - 
61 Combined rank is the rank high or low for both shipwrecks and number of - 

sites. 
71 Type of segment is arbitrary naming HH-I, LH-11, HL-111, and LL-IV. - 



HIGH 

Table H-2 
Number of Segments in Each Segment Type 

(I=HII, II=LH, III=HL, IV=LL) 

CULTURAL SITES 

HIGH LOW TOTAL ........................................ 

I 

SHIPWRECKS I 
I 1 

LOW I 16 3 7 I 5 3 
====------------,-,--------------------- ....................... ------------- 

Source: Table H-1. 



Table H-3 
Sa le  97 Shipwrecks and Archaeological  Resources (Type I ,  11, 111) 

Re la t ive  t o  OSRA Segments 

OSRA P x g b a b i l i t i e s  
OSRA No. of No. of ~ r o p o s a l ~ '  Cumulative 
Segrsnt  Ship- Archaeological  w in te r  
No .- wrecks S i t e s  Case 

Summary Summary 
0 f of 

Descr . E f f e c t s  E f f e c t s  
Name (Proposal)(Cumulative) 

-I I 

Type-I segmenti' 
13 2 5 n- n Wainright MINOR MODERATE 4 I 
15 38 6 
19 

51 
6  

Type-I1 Segment- 
4 0 6 

12 0 23 
17 0 5 
22 0 14 
2 5 0 9 
3 2 0 5 
3 3 0 12 
3 5 0 4 
36 0 12 
38 0 5 
39 0 9 
4 0 0 8 
4 1 0 8 
42 0 5 
44 0 9 
4 6  

O 6 1  
9 

Type-111 Segment- 
1 2 3 

20 2 4 2 

P t .  ~ e l c h e r  MINOR 
W. Barrow MINOR 

11 - 
11 MINOR - 
1 1 MINOR - 
1 1 MINOR 
- 
11 MINOR 
- MINOR 

N u i y ~ u t  MINOR 
- MINOR 

Endifpt  t MINOR 
- 
11 MINOR 
- 
1 1 MINOR 
- 
1 1 MINOR 
- MINOR 

Kaktpy i k  MINOR 
- 
1 1 MINOR 
- 
1 / 

MINOR 
- MINOR 

Cape Lisburne MINOR 
E. Barrow MINOR 

MODERATE 
MODERATE 

MINOR 
MINOR 
MINOR 
MINOR 
MINOR 
MODERATE 
MODERATE 
MINOR 
MINOR 
MINOR 
MINOR 
MINOR 
MODERATE 
MODERATE 
MINOR 
MINOR 

NEGLIGIBLE 
MINOR 

Source: MMS, Alaska OCS Region Computer F i l e  ( T o r n f e l t ,  1985) 

11 See Figure 111-20 f o r  geographic l o c a t i o n  of segments. - 
21  Combined p r o b a b i l i t i e s  a r e  f o r  s p i l l s  of 1,000 b a r r e l s  o r  g r e a t e r  a f t e r  10 days. - 

(See Appendix F, Table F-21.) 
31 Type-I segments a r e  above t h e  mean number of wrecks and s i t e s .  - 
41 "nu is  l e s s  than  a 0.5% chance. - 
51 Type-I1 segments a r e  above t h e  mean number of c u l t u r a l  s i t e s .  - 
6 /  Type-I11 segments a r e  above the  mean number of shipwrecks. - 

Type I V  segments a r e  below t h e  mean on both  wrecks and s i t e s .  The mean number 
of shipwrecks i s  1 ;  t h e  mean number of c u l t u r a l  s i t e s  i s  4. 



Table H-4 
Blocks in the Beaufort Sea Sale Area 
Where Shipwrecks Probably Occurred 

Official Protraction 
Diagram 

Block 
Number 

Number of 
Wrecks 

Subtotal: 

NR 4-2: 

Subtotal: 

Subtotal: 

Subtotal: 

Total: 4 1 

Note: A shipwreck in State waters--the Reindeer, wrecked in 1894-- occurred - 
at NR 6-3, Blocks 562 and 563. 

Source: MMS, Alaska OCS Region. 



SHIPWRECK UPDATE ANALYSIS 
FOR PROPOSED SALE 97 

This report is written in accordance with Chapters 1, 2, 7, and 8 of the 
Minerals Management Service's OCS Oil and Gas Prelease Procedures, MMSM 
620.1-H: Handbook for Archaeological Resource Protection. The handbook 
states that if baseline studies exist to detect the potential for shipwrecks 
to be affected, then a shipwreck-update analysis should be done to determine 
(1) if there is the potential for any shipwreck resources occurring in the 
proposed lease-sale area to survive marine transgression and other physical 
processes and (2) if the resource can be detected by state-of-the-art geo- 
physical technology. 

Baseline studies of shipwrecks exist: A State of Alaska computer file 
includes most ships wrecked in Alaska (State of Alaska, 1986); two technical 
papers on Cultural Resources and Shipwrecks exist (Tornfelt, 1981, 1982); a 
computer file with details of about 500 shipwrecks exists at. the MMS Alaska 
OCS Region; and an MMS report on shipwrecks in all of the Alaskan OCS 
planning areas is in final preparation (Tornfelt, 1987). These studies 
show general locations for shipwrecks and, in some cases, archaeological 
sites. A list of blocks and the number of shipwrecks in each block are shown 
in Table H-4. 

The MMS Archaeological Analysis of the Proposed Lease Offering for the Barrow 
Arch Offshore Area (USDOI, MMS, 1987, Appendix E) and the Beaufort Archaeo- 
logical Analysis, 1986, are adequate analyses of the probabilities of any 
prehistoric site surviving outside of the 3-geographical-mile line. This MMS 
report concludes that because of the extensive ice gouging, sparse sediment 
cover, and lack of landforms in the lease-sale area, there is little probabil- 
ity that a prehistoric site exists or could survive. New information that has 
not changed this conclusion is included in the Prehistoric Resource Analysis 
in this Appendix (areas shoreward of the 3-mile line are not covered in this 
analysis). 

However, for shipwrecks, the situation is somewhat different than for pre- 
historic sites or landforms. Shipwrecks may have survived in the area just 
northeast of Point Barrow and northeast and west of Peard Bay and Point 
Franklin--simply because the waters there are deep and ice gouging is 
sparse--and in some shallower areas because the shipwrecks have been there 
only a short time compared to prehistoric landforms (see Tornfelt, 1987). The 
shipwrecks, therefore, have increased chances of surviving some ice gouging. 



APPENDIX I 

SUPPORTING TABLES FOR SECTION I I I . D . l ,  
ECONOMY OF THE NORTH SLOPE BOROUGH, Ah?) SECTION I V . B . l O ,  

EFFECTS ON THE ECONOMY OF THE NORTH SLOPE BOROUGH 



TABLE 1-1 DIRECT EMPLOYMENT ASSUMPTIONS PER UNIT OF WORK FOR PROPOSED SALE 97 - BY WORK TYPE 
ROTA- NUMBER OF OF OUT- 

OF-STATE 
COMMUTERS 
(percent) --------- 

TYPE OF WORK (one unit) 
AND ASSOCIATED TASKS 

CREW 
SIZE 
(a) ---- 

50 
5 
12 
6 
4 
6 7 
10 

SHIFT 
FACTOR 
(b) ------ 

2 
1 
1 
1 
1 
1 
2 

AIRCRAFT TOTAL 
OR BOATS WORKFIRCE 

(d) -------- --------- 
- 200 
1.5 15 
3.0 7 2 - 12 - 8 

133 - 40 

DURATION 
(MONTHS) 

-------- 
3.0 
3.0 
3.0 
3.0 
3.0 
12.0 
6.0 

TOTAL 
WORK-MONTHS 

........................................... 
DRILLING AN EXPLORATION OR DELINEATION WELL 

Drilling Crew Activities 
llelicopter Support for Drilling 
SupplyIAnchor Boats for Drilling Support 
Longshoring Support for Drilling 
Other Onshore Work in Support of Drilling 

CONSTRUCTING AN EXPLORATION SHORE BASE 
OPERATING AN EXPLORATION SHORE BASE (1 YEAR) ~ ~ - 

CONDUCTING A GEOLOGICAL-GEOPHYSICAL SURVEY 
CONSTRUCTING AN EXPLORATION ISLAND 
Construct Ice Road 
Haul Gravel in Trucks 
Haul Gravel in Barges 
Construct Island from Barge Mounted Cam 

INSTALLING A PRODUCTION P L A T m  (& EQUIP7 
All Work by Platform ~nltallation Crews 
~elico~ter- Support-Platform Installation 
Tugboat Support for Platform Installation 
Supply/Anchor Boat Support-Platform Inst. 
Longshoring for Platform Installation 
Other Onshore Support for Platform Inst. 

INSTALLING AN OFFSHORE LOADING PLATFORM 
All Work by Platform Installation Crews 
Helicopter Support-Platform Installation 
Tugboat Support for Platform Installation 
Supply/Anchor Boat Support-Platform Inst. 
Longshoring for Platform Installation 
Other Onshore Support for Platform Inst. 

CONSTRUCTING A PRODUCTION SHORE BASE 
DRILLING A PRODUCTION OR SERVICE WELL 
LAYING OFFSHORE OIL PIPE (100 MILES) 
All Work of Laying Barge Crews 
Helicopter Support for Pipe Laying 
Tugboat Support for Pipe Laying 
SupplyfAnchor Boats for Pipe Laying 
Longshoring Support for Pipe Laying 
Other Onshore Support for Pipe Laying 

LAYING ONSHORE OIL PIPE (100 MILES) 
CONSTRUCTING A MARINE OIL TERMINAL 
CONSTRUCTING AN ONSHORE PUMP STATION 
CONSTRUCTING A PRODUCTION ISLAND 
OPERATING A PRODUCTION PLATFORM (1 YEAR) 
All Work of Platform Operations Crews 
Helicopter Support-Platform Operations 
SupplyfAnchor Boats-Platform Operations 
Longshoring for Platform Operations 
Other Onshore Work for Platform Operatns 

MAINTENANCE ON ONE MAJOR PLATFORM 
MAINTENANCE ON ONE PRODUCTION ISLAND 
WELL WORKOVERS FOR ONE OIL PLATFORM 
OPERATING A PRODUCTION SHORE BASE (1 YEAR) 
OPERATING A MARINE OIL TERMINAL (1 YEAR) 

Notes: (a) work-months (180 hours) per shift (b) shifts per rotation 
(c) rotations per month: "2.0"--15 days on/15 off schedule, "1.5"--20 days 01-1/10 off schedule 
(d) total work-months per month (e) 240 hour work-month 

Sources: MMS Employment Model, Alaska OCS Region, 1985; Dames and Moore, 1982 



. 

TABLE 1-2 SALE 97 DIRECT MANPOWER REQUIREMENTS--BY INDUSTRY, 1986 TO 2010 

PETROLEUM HEADQUARTERS EMPLOYMENT ( i n  Anchorage) 10 14 20 30 40 50 60 70 

PETROLEUM M I N I N G  (except  h e a d q u a r t e r s  jobs)  191 243 243 243 191 139 103 1334 

PETROLEUM CONSTRUCTION 133 177 0 0 0 0 278 578 

PETROLEUM TRANSPORTATION ( a i r )  11 15 15 15 11 8 1 35 

PETROLEUM TRANSPORTATION (marine) 6 3 84 84 84 6 3 42 16 174 ---- ---- ---- ---- ---- ---- ---- ---- 
..................... ALL PETROLEUM RELATED EMPLOYMENT 409 533 362 372 305 2 39 459 2190 

PETROLEUM HEADQUARTERS EMPLOYMENT ( i n  Anchorage ) 70 70 70 70 70 70 70 60 

PETROLEUM M I N I N G  (except  h e a d q u a r t e r s  j o b s )  1430 506 506 519 519 5 39 5 39 539 

PETROLEUM CONSTRUCTION 0 0 0 0 0 0 0 0 

PETROLEUM TRANSPORTATION ( a i r )  20 20 20 20 20 20 20 20 

PETROLELN TRANSPORTATION (marine) 90 90 90 90 90 ---- ---- 90 90 90 ---- ---- ---- ---- ---- ---- 
ALL PETROLEUM RELATED EMPLOYMENT ..................... 1610 686 686 699 699 719 719 709 

Source:  MMS Employment Model, 1985 



Tabla 1-3 
Sumary of Assumptions Used for North Slope 

Model Medium Existing Conditions Projections 

CATEGORY ASSUMPTION 

Population Model 

Native birth rates and survival 
rates 

Based on 1980 census data 
for non-Anchorage Alaska 
Natives 

Age distribution of Non-Native 
residents 

1980 age distribution 

Maximum unemployment rate for 
Natives (unemployment cannot rise 
abova this rate dua to out- 
migration) 

50 percent 

20 percent * Share of newly unemployed workers 
who leave the North Slope 

Employment Model 

Federal and State government 
employment 

Historical until 1984; then 
remains at 1984 level of 178 

Support employment .24 x (resident employment) 

Borough CIP employment 2.02 x (Borough CIP spending 
in $dllion) 

* Other CIP employment 2.20 x (Borough CIP spending 
in $million) 

* Borough operating amployment 13.09 x (Borough operations 
spending in $million) 

Oil-industry-related employment Declines gradually from 
7,191 in 1986 to 3,344 in 
2000 and 1,461 in 2010; 
based on ISER Hap model 
assumption. 

Minimum number of oil jobs 
reserved for Natives 

Constant at 30 

Income Model 

Per capita transfer income $1,450 for Natives; 0 for 
Non-Natives 

Wage rate (all jobs) $37,500 per year 

Labor Market Model 

Labor force participation rate Equivalent to 74.1% for 
adult Natives between ages 
19 and 64; 100% for adult 
Non-Natives. Only 10% of 
Natives unable to find other 
work are assumed to be 
willing to take oil 
industry jobs 

Share of jobs availablr to Natives, 
by type of employment 

56% Borough operations jobs 
83% of Borough CIP jobs 
37% of other CIP jobs 
55% of aupporc jobs 
32% of Federal and State jobs 
2% of oil-industry jobs 

Fi6cal Model 

Declines from $6,410 in 1985 
to $4,210 in 2010 due to drop 
in state revenues 

Per capita nonproperty-tax non- 
interest operating revenues 
(State and Federal transfers) 

Constant 
$5.009 

level State-imposed per capita property 
tax limit for operating revenues 

Property value Rises from $12.2 billion in 
1985 to $16.3 billion in 
1990; then declines steadily 
to $4 billion in 2010 

Decline from $211 million in 
1985 to annual level of $5 
million after 1990 

Borough CIP expenditures 



APPENDIX J 

ENDANGERED SPECIES ACT SECTION 7 
CONSULTATION AND'DOCUMENTATION 



IN REPLY REFER TO: 101 1 E. TUDOR RD. 
ANCHORAGE, ALASKA 99503 

United Sta tes  Department of the Inter ior  
Mil 1 iam P. Bettenberg, Director 
14ineral s Management Service 
Washington, D.C. 20240 

Dear Mr. Bettenberg: 

T h i s  responds to  your July 10, 1985, request t o  r e i n i t i a t e  consultation, 
pursuant t o  Section 7 ( a )  of the Endangered Species Act (ESA) of 1973, for  a l l  
operations pertaining to  Outer Continental Shelf (OCS) o i l  and gas leasing and 
exploration i n  the Beaufort Sea planning area (Sale 97). Your request fo r  
re in i t ia t ion  of consul tation is due t o  a new delineation of the lease area and 
because of newly-acqui red quantified i nformati on re1 evant t o  the sale. 
Earl ier  biological opinions on OCS ac t iv i t i e s  in the Beaufort Sea were issued 
on November 9, 1981, (Arctic Area), and July 15, 1983, (Navarin Basin and 
Diapir Field) .  Copies of these opinions are  attached. 

Having reviewed the information you provided on Sale 97 and the opinions 
issued in 1981 and 1983, we conclude tha t  the findings and provisions of those 
opinions remain valid. Sale 97, as  proposed, i s  not l ike ly  t o  jeopardize the 
continued existence of the Arctic peregrine falcon. We do, however, ca l l  your 
a t ten t i  on t o  the following: 

1. The Arctic peregrine falcon was reclassif ied in 1984 from endangered 
t o  threatened. This reclassif icat ion does not a f fec t  the level of 
protection provided the subspecies. 

2. Two species of plants currently designated as candidates fo r  l i s t i n g  
as  threatened or endangered occur within the Beaufort Sea coastal 
region. Salix oval i fo l ia  var, a low-growing willow, i s  
found i n  s o i l s  a t  Barrow, Point and Camden Bay. The 
other  species; Thlaspi arxticum, i s  a mustard known from northeastern 
A1 aska where i t  occurs o n d r a i n e d  s i t e s  such as  dry ridqes and 
low r iver  terraces.  Both plants could be affected by a c t i v i t i e s  such 
a s  coastal vehicular t r a f f i c ,  onshore developments, o r  sand and 
gravel mining operations. While candidate plants are  not afforded 
protection under the ESA, we feel t ha t  agencies, wherever possible, 
will  be interested i n  protecting such species, thereby reducing the 
probability t h a t  they will require l i s t ing .  We encourage you to 
consider them in your envi ronmental planning. 



Attachment 

cc: Jerry Reid, DTS 
A1 Powers, MMS 

3. The project, as proposed, 'should not r e su l t  i n  the incidental take 
l i s t e d  species and no such take i s  authorized. 

Thank you for  your continued in t e res t  i n  the welfare of threatened and 
endangered species. Questi ons regardi ng t h i  s opinion may be d i  rected to  
Dennis Money a t  907-786-3435 i n  Anchorage. 

Sincerely , 



-0LIOI-YO. 
rn*.*orrM.IM, 

United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

WASHINGTON. D.C. 20240 

In Reply Refer To, 
IYS/O€S W-83-4 JUL 1 F 1983 

TO2 Director.  nln.r.1~ Managannt Se rv ice  

Pro., DBPYkE2:ooiate 
Subject: Sss t lon  7 Bioloqical  Opinion f o r  Proposed Outer Continental  S b l f  

h a s i n g  and n p l o r a t i o n  i n  the  Navarin Basin and Diapir Field 

This r*sPends t o  your April  21. 1983, r eques t  to r e i n i t i a t e  fo-1 consultat ion 
pursuant to Saction 7c.l of the hdangered S p c i a s  I E t  (ESAI, a. amended, f o r  
Outer Continental  Shelf (OCSI o i l  and gas l eao lnq  and exploration i n  the Navarin 
Baam t s e r l n s  sea h i o n ,  Leas. Sale NO. 831 and Diapir  Pield (Arc t i c  ~ a g i o n .  
Loas. s a l e  W. 871. SJ with a l l  OCS consultat ion.  it i s  understood t h a t  
~on .u l t a t ion  w i l l  b. r s l n i t i a t M  should the projes; advance beyond the 
exploration eh.6.. 

Biological  opinions (opinionml were lasued f o r  the  b r i n g  Sea Rwlon on 
A u g u t  22. 1980, and f o r  tha Arc t i c  Reqion on N0Wlb.r 9. 1981 (sopies 
at tached).  Your reason f o r  r e i n i t l a t i n q  consu l t a t ion  i s  t o  annure M.t 
sonelusions contained i n  th. e a r l i e r  opinions are s t i l l  va l id  i n  vi.w of ns r ly  
obtained information r e l a t i v e  t o  the.. p r ~ p o s e d  sa les .  Also the pravious 
opinions addr.ss.d the entir .  b r i n g  Sea and Arctic Sea ~ e q i o n s .  In accordanca 
with your request .  t h i s  reassemsment w i l l  address only the m v a r i n  Basin.and 
Diapir  Field areas. 

Navarin Basin 

The I..riCan and Arctic p r w r i n e  falcons (Fa l so  regr inus  anatua and r. p. 
tundrlual  nrt the  only spsl.. lnsluded in= 1 g O  o p l n i o n ~ r .  1s-no new - 
i n f o r u t i o n  t o  ind ica te  t h a t  add i t iona l  a p c i c *  should now be considered. 

Tho Pi8h and Ulldlif .  Service,  p r io r  t o  the  winter  1983, had no record. of 
p r e q r l n e s  occurrinq i n  or near Ma Navarin Basin. Survey. ef marine b i rds  on 
St .  Match.* Island i n  1977 and 1982 found no nestinq p r o q r i n e l .  Surveys along 
the western ocas t  of Alaska have produc*d only occasional  s iqh t inqs  of what were 
probably migratlng p r e q r l n e *  m d  l i t t l e  evidence of nesting.  -tween 
F e b ~ a r y  24 And m r c h  15 of 1983, however, Fish and Wild l i f e  Service observers 
aboard the  USCG N t u r  h1.c Sea rep0rt.d e i g h t  p r e g r i n e  ~ i q h t i n q s  2 t o  125 km 
south and r e s t  of St .  m r r h c w ~ l a n d .  The b i r d s  m r e  appar.stly wintaring along 
the i c e  adq. 'here omn r a t e r  provided h a b i t a t  f o r  prey s p s i e s .  I t  i s  unknom 
whether preqr1n.s are pres.nt i n  t h i s  area m u a l l y  or whethmr t h e i r  pnsene. 
t h i s  year was an anolaly. me s u b s p l f i c  i d e n t i t y  of the b i rds  i s  a l s o  
un*nom. P o ~ s i b l y  they are I. p. c.lidus or r. p. nansis,  nonand.nq.rad 
races m i c h  n e s t  i n  sib.ri.,-or po-theyare .i$Zqerq.r.d u - r i c a n  or Arc t i c  

7 

l b r  Direc to r ,  Eureau of Lard bluraqarent  
D i r e M r .  U.S. Gwlcgicsl Survey 

wcm: &L+;,.~ffice o f  m n g e r e d  Species . ;3 - 
a?lbjecC: SEction 7 B i o l q i c a l  O p i d m ,  R p e d  CSS O i l  ard Cad b r i n g  

ard LYploration in t h e  P r c t i c  O f f a ? r e  >re. 

CI Ernnr r ln :  o f  Pugust  28, 10R1. ( c w  a t t a m e d l  t b e  k e a u  of Iaml Ymaqemnt  
(EL':), o n  b c W f  o f  t h m e l v e s  Kd the U.S. C e o l q i c a l  9 w e y  (S), r c q w s t s f  
joint foma m r s u l t n t i o n  on tha FOFCSEI k is i rg  a r d  wploratisn in t h e  Arckic 
Cute r  -&en- She l f  (CCS) reg icn .  ?he pcpsd l e a s h  cc ru i s -  of CCS 
t a l e  Yo. 7 1  in t \e  eeau&rr  Sea ,  a s  '4-221 a s  s a l e s  8 5  (mukch i  Sea) ard E6 
(:!=?=a & s i n ) .  me a x b i n d  F a l e r c l / S t a t e  oil Kd 9 s  l e a s e  wle in the k u f o e t  
h e  a r e a  has bur tin s u b j e c t  of a ~ e v i a r s  b i o l o g i c a l  o p l r i o n  ( Ju ly  27, 1978: 
Gap a t t a c h d )  . 
S i r c a  a3S  e ~ l o r a t i o n  in t \ a  kctic r m i m  is l i k e l y  to i n v o l ~  tta m ~ s t n r t i m  
c< g a v e l  i s l a n 2 s ,  it ras a 7 e d  that E M  shou ld  mrfon a E i o l a i c a l  > s a e s M t ,  
a s  re+r%3 ty Ecctia,  7(c) o f  *.e m e r e d  Spcies P.R of 1973, as zserCe3 
(=A). To a s s i s t  r t t h  t h e  E i o l q i c a l  P ~ s e s s x e n t ,  o n  r a y  21, 1981. t h e  rim and 

I ' i l r l l i f e  S e n r i c e  (KS) pra r ided  FLY kith a U s t  cf nr lyerd  ard hrc:tmed 
s. ledes ,hi* e r e  d e r  iizS juris6icki .m and  c h i c h  ri+t to F e s a n t  i n  t b  2 r e a  
ci r m m  ( q y  a t t ached) .  Follm4rr? receipt of the list 2U1 c-nplatal t\e 
eiolqiccl ;+zessr;ent and sutrittd it to FXS wit? the rq\est b r  m m u l t n t i o n .  
?ha i i n l q i d  k l sessmsn t  cmcluded  *At t h e  L i s t ed  P s d c  ?srerins faa lnn  d 
ti-ree ca&ih:a p l m t  s p e d e s  m y  ke af-d. It al- mnc1rdcL.l tlnt th¶  
E s Y h  c u r l e d  s h l d  mt !x m i d e r a 3  cs *irq m u a n t  in the L-ea. m e  FIS 
mcc7 kith t h e s e  f i n l i v .  

DJrLrJ the c w s e  o f  this m m u l t a t i c n ,  t h e  E\S r e v i a r d  a m r  of  r e p r t s  
and  pu i - l i a t io . -~  L-t a3eti.cn m t h e  B i o l q i c u  &-sxent o r d  a m t a c t &  mias 
i r l i v i d u a l s  by *fie. OPics o f  p r t i n e n t  rep- ad rwlds x e  mintaid 
i n  en a r t i d s t r a t i v e  r s ; d  a t  t h e  Of f i ca  o f  L h b n - r d  S p d e s  (OES) a d  e r e  
ir--rat& b y  r e f e r a x e  in this q i n i o n .  

EV.; acts 2 s  t h e  zecre-tez7 of  tkc I n t e r i o r ' s  w e n t  in arrargirq f o r  t h e  F m e s s i r q  
o f  hiss m d f s b r c  o i l  c r d  9 s  l e e s  s c l e s .  >Per the i s s r a n o e  of th leases .  
Q 2 s s r r e r  t \ e  2"-S-0rit-y to cCFinis-&r t h e  lea- areas.  o t h e r  W s ,  
t t i s  i n c l d s  t h e  a c ~ 0 v a . l  of e h ~ l o r a t o r y  e r d  ?evelCp2nt/.FdUCt:m plans 
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pcreqrmes  whish n e s t  on the  mainland of Alaska. b r . to fo r t ,  a11 evidence. 
includinq band returns.  ind iea t se  t h a t  Arc t l s  and American peregrines arm highly 
migratory and do not winter  i n  or near Alaska. I f  the  obs.rved pr.qrines are 
of a "on-endangered race, they are by t h e i r  s t a t u s  excluded from sonsideration 
i n  t h i s  consultat ion.  

Considerlnq the expanding poeulations of peregrine* i n  Alaska. and the 
improbability of l a rge  n d r s  of p r e q r i n e s  being a f f e c t d  should an o i l s p l l l  
occur, ur k l i e w  the re  i s  l i t t l e  1ik.lihood t h a t  o i l  and pa. leasing and 
exp lo ra t ron  I n  th. Navarln Basin rlll . ign i f i sanr ly  Impact endmg.eM pr.qrin.s. 

Diapir  P ie ld  

We f ind  the 1981 opinion for  th. Arc t i c  Region t o  b. N r r e n t  and .nt irely 
appropriam. SJ a reminder, n c a l l  your a t t e n t i o n  t o  the f indings of t h a t  
opinion8 

1. m e  need to ~nt.nsi-ly survey. f o r  p r e q r l n .  talcon., tho.. 
c0.aet.1 areas where p roposd  onshore acc1vitl.s or a r r c r a f t  
t r a f f i c  may s o n t l l o t  vzth p reqr in .  mnt lng .  

2. A preferenc. f o r  loca t ing  onshor. f .cl l i t ie .  i n  or near .xisting 
v i l l a g e s  and away I r a  p o t e n t i a l  pr.qrin. nemting are... 

3 .  ma need to provide a11 p o t e n t i a l  leS8e.s with th. document 
'Recommendations w Amid Pereqnn. h l c o n  Conf l i sU"  whish 1. 
an attachment t o  the 1981 epinion.  

4. A requas t  t h a t  candidat* p l a n t  spes1.s b. considered i n  the 
p l a n n ~ n q  of a l l  onshore a s t i v i t i . ~  t h a t  r e s u l t  In ground surface 
di=curbans.s. 

S-ary - Biological  OpiniDn 

It i s  my b i o l o q l s ~ l  opinion t h a t  OCS l.asing and exploration .st ivi t ie .  i n  th. 
Navarin Basin and i n  the Diaplr  Field are not  l i k e l y  t o  j.opardie. the s0ntinu.d 
e n s t e n c a  of the bL..r isan p r a g r i n e  falcon or the  Arctic p regr in .  falcon. 

m i *  oplnion does n o t  addre.. o i l  or q i s  develap.nt  or prcdustion. 
Consultation w i l l  b. rqu1r.d p r i o r  t o  s t a r t  up of those ph..... mw 
information whish could a l t e r  t h i s  b io log ica l  opinion,  the l i l t i n q  of n.w 
s ~ o c l e s  whlsh could be a f fec tad  bv the n romled  ac t ion .  or si.ntficanr . . .  
modification o f  the propoawd ac t ion  w i l l  a l s o  requ i re  r e i n i t i a t i o n  of 
consu l t a t ion .  

Thank you f o r  Your cmperac ion  and f o r  your concern for cndanq.r.d speie. .  

s u t m i t t d  by h lessee. lhe.fFM1 Nva Year CCS OF1 d Gas LearLq S c h d u l e  
b t e d  Jme 1980. call. S x  t h e e  ~ q o s e d  sat- in t h e  Arctic rqim t a w e n  
ncu ard J r n e  1985. l h e s e  t h r e e  Dslu i n c l d e  w w s e d  Sal. M. 71 in tha 
B s a u a r t  Sea  (also cslld Diap i r  Field), p . o p a s f  S a l e  M. 8 5  in t h e  h k & i  
Sea ( a l s o  r e f e r r e d  w as t h e  Bar- Arm a r e a )  d p m e d  Sa le  M. 86 i n  th. 
nopa Basin.  An acce le ra ted  ~op=sd l e a s i n g  s c h d u l e  mr published in the 
Federa l  R e q i s t e r  on J u l y  31, 1981. l h i r  n w  p c p s e d  x h d u l e  dl. for trp - 
ai&tiowl sales, M. 8 7  ard 97, b e h  i n  t b  t i a p i r  'fisld. m te d d  by 
J m e ,  19%: 

P r q o s e d  S a l e  M. 71 in t h  *&fort  Sar w i l l  b. the f i n t  of t h e  f i v e  ar.u 
offered &r leas ing .  At Ws t h ,  it is tlm o n l y  a r e a  i n  r h i d r  t r a m  h a w  
been i d e n t i f i d  f o r  fmther  a n a l y s i s  ard mssible sa le .  l h e  411 t r a c t s  i d e n t i f i d  
Lie fm rest of t h e  Canning R i K r  to j u s t  wsr t  o f  Cmp h a l y ,  with t h e  W k  of 
t h e  t ~ a m r  l o c a t e d  best of Fru3hoe a y .  me u a c t s  r m g e  &on 3 t o  43 m i l a  
d f r b r e  a r d  i n  *ate8 dapchs of a p p x h t e l y  67  m 164 feet. 

Explora t ion  o f  t h e  Arctic CCS w i l l  m r t  d n l y  L c l r d e  t h e  c a u u u t i o n  
of a r t i f i c i a l  i s l a n d s  b u i l t  hcm f i l l  n a t e r i a l  obeained hcm s i te  e i t h e r  
o f f s t o r e  or QIshcre. m e  avcr tqe  e x p l o r a w r y  i s l a r d  w i l l  prckubly im 2 to 3 
sur face  acres a r d  rmuire 0.4 to 1.0 m i l h  cub ic  yards Of f i l l .  br t r a c t s  
i n  rhe Ch&chi Sea  ard &pa Basin. i n r s t r u g t h d  d r i l l s h i p a  w i l l  m l y  
te used. a ~ ~ b r e  s u p p r t  f a c i l i t i e s ,  inc lud ing  a i r p r c r .  ara s x p c c d  a, b. 
loca ted  in Fa- &/or R-s Bay for t h  Bsavforc Sea t r a c t s  d in 
K x z e b r e  ard C a m  L i s d  f o r  t h e  Olukchi a r d  H o p  main t r a c t s .  

I n  m y  d r i l l F n g  -rat ion t h e r e  is a p s s i b i l i c y  o f  an o i l s p i l l .  An e x p l o n w r y  
we l l  bl- can c a v s  t h e  r e l e a r n  of sicJlificant a n o m t s  of h y d r c e u b n  i n W  
t h e  mrine a m i m m e n t  Kd m y  a f f e c t  l i s t e d  spsc ies .  me Bmpdre. Wm. 
o i l s p i l l  is a dramtic example d an e x p l o r a t h  blowxrt. m i l e  t h e  axac t  
causes of t h e  -&e b l o a u t  ara Likely to r e i n  MM, it wan t h a t  
o p r a t i o n a  ~ c c e d u r e s ,  r a t h e r  than t e c b l c q y ,  cere a t  the r c u  of tta , 
acc iden t .  X t  is t b u g h t  t h a t  this s p i l l  a d  have  t e e n  avoided had w r a r l r l  
pxxdur- used i n  thn k i t e d  S t a t e s  been m-plcryd. 

In t h e  M i t d  S t a t e s ,  CCS Op.rating O r d e n  r e q u i r e  t h a t  a nmber  of r a f e t y  
d e v i w  a n d  r m x e d u r c s  te snployed to fr%ent such an accident.  m e =  i n c l r d e  

t h e  u s e  of b l o m u c  Zreventera,  s t r f c t  d r i l l i n g  p r d u r r ~ ,  r q u l a r  tacinl of 
s a f e t y  equipnit, t r a i n i r g  of g r m n e l ,  reglar i n s p c t i o n  by CS p r o n n e l .  
ard appr-1 by 65 of all d r i l l i n g  p l w  d nodi f i ca t i a r . .  l lcmrding W 

statistics c p r p i l d  by Gs, h p p b a b i l i t y  of a b l a o u c  occmrirq d m i q  
e x p l o r a t i o n  in t h e  o f f s b r a  m t e r s  o f  the kitd S t a t a  is m t e .  m e s a  

statistics, lurasr, *re mt m e r a t e d  d r  R r c t i c  m n d i t i y s .  m e  CMadiana 

have been  d r i l l i n g  i n  the eeaufDrc S6a s i n c e  1965 a r d  have d r l l l d  a wtal of 
33 d f s b r e  w r l l s ,  s e w n  d *hid7 ha%- r e s u l t d  in d l s z o ~ r i e s .  kbw of t h e s e  

e l l s  have  sxparienced any o i l s p i l l s  m e  C a d i a n  p x ~ s r i e n m  p-wider  s u p B r t  

fC- the o ? n c l u s M  t h a t  a bl- i s ' u r l i k e l y  co occur d m i ~  CCS u p r o r a t l o n  
a'. &ties. 

mis b i o l q i c a l  cpinicm m i d e n  o n l y  o p e r a t i o M  prt- t o  o i l  d 9 s  
l e a s i n g  a r d  exploratirxl  in the w a u f o r c  and  OIukchi seas a r d  ~ o p  m s l n  i n c l u d i n g  
p r o p s e d  CCS s a l e s  71, 85, 86. 87. and 97. C o r a u l r a t i m  mst ta r e i n i t i a t d  
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prior to mterirq the de~elqnent/~rcduct ion phsses of 03s activities. Altlwqh 
this comultation considers the g o w e d  Sales thr- Jme 1986, BIN and Gi 
shxlld r a i n  in close m t a c t  with OES to irsure that n w  cir-tames *hi& 
my develop do not impact listed s p d e s  and that a 9 n q  obliga+iora m w w m  
l i s t d  spc ies  are effectively net. OES r r n n v s  with BLM's mntmtion that 
edditional sales ~ - e d  for t h i s  regicn mrst i tuos new i n * m t i m  and that 
fonral ccnsultation s b l d  be r e ld t i a t ed  a t  the appropriate time. m d  new 
s p c i e s  be listed h i c h  my  5 affected, th i s  cornultati.cn should ta rehi t ia t&.  
In aidition, ELM ard GS are required to carfer with OES i f  they detelmine the 
CCS activities are ~ i k e l y  to jeoprdize the m t i n u d  existence of ~ o p a e d  
v i e s  or result in the destrusion or  &versa d f i c a t i o n  of p q o a d  Qitical 
Habitat. 

me Arctic p r e q i n e  falcon *as Liotd as - n ~ r e d  in  1970, Finnri ly dm t o  
pprlat ion declines associated with &lorinaced hydrocartm a x l ~ t i m .  
m e  m s l e  Feregrine ~a lcon  Recowry Team has estirrated that historically 
Alas'- a-Red mt 150 pairs of Arctic pregines. This mulat ion,  hwver ,  
xas see re ly  r e d e a l  in the la te  1960's ard early to mid-1970's. S k e  then. 

the aprlat ion has slcvly increased. In the 19.989 svrveys the ppvlatioo w s  
a t i m t e d  to be 45-50 a i r s .  

p e r q r i n a  arc usmlly present in Alaska eon mid-Ppril m mld-Sepranber with 
e g  layirg cm the Mrth s l o p  beginning in the middle of My. Prcordim 
to the Recarerf Tern, the prLMry threat to p r e g r h  dm* the nerrting 
seaen i s  h w  disturhulce. 

m e  Prysical presence of h m ,  use of aircraf t ,  or  ocher intnts iau near  
eyries can result in injury or  death to wrecpines ard abardomnt of nest 
s i tes .  Abrupt disturbances can cause adults to flush em an eyrie causiq  egg 
breakage, injury t o  -, or Femrtlne fldging *hi& caild result in injury 
o r  death of puq. Even t-raw abandament of eyries w result i n  overm3liCq 
or o ~ r h e a t i r g  of eggs o r  yourg, d n u t r i t i o n  in  yourg, and Fedation of egg 
or young by other s ~ e c i e s .  Helicopter ard fixed-dng aircraf t  mi re  and mvpmnt 
m y  be taken as a threat ard m y  cause a pregrine w flee the eyrie or attack 
the aircraft. Srperience in Alaska and e l s she re  has shm that nest s i tes  
near swrained h- act ivi ty are rmre likely m be abidoned. 

'Ihese &verse impacts on pregrine falcons are aenerally avoidable h e n  w i e  
l o a t i o m  are barn. m e  Biological bsesment  mich BLH govided with 
thelr reqvest for m u l t a t i o n  identifies the 1-tions of the lorprn eyries. 
m e  b t a  w5 m e n t l y  p s e s s  on cmstal  FeregTine nesting i s  largely infomtion 
-thered i n d d e n w  to sea bird s w e y  rsrk. In other rards, Fecple were m t  
lmiing for preqrine falcons s the likelirocd of ndssirq nest site9 *as high. 
Scr .  w t h x i t i e s  believe there muld be as  nnw as 6 t o  8 undiscolnred w t i n g  
p (,,-bewen Cape Lis-e and b t z e h .  AlthCudl no s i t e s  Ke.,-Mtly 
lor-2, there i s  evidence &ich irdicates that  crastal nesring nay ocrur along 
the lbrth Slope. mis spculatlon +ts  ah the need m intensively survey 
coasteJ Alaska for Arctic peregrine falcons. 
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b i o q i o a l  cpiniDn t ha t  CCS 1-hq ng an3loratim s c t i v i t i s  in the m i c  
r e g h  are not likely t o  j m r r l l z e  +).. m h i n u d  edstenrp d the ArNc  
p regr ine  Wmn. Ws b i o l c g i w  -him a x c e n m  a u y  the l e a s h  ard -1- 
a t h  of the Arctic CCS resultirq !3an ~ e e d  lease S a l e m  71, 85, 86, 87, 
ard 97. as d e s c r h d  above. lhis d o a  mzt Inclrde any davcl-nt or ~ c d u c t i m  
*hi& cculd resvlt if o i l  o r  g s  i s  d i m r e d  by @oratory dri l l i rg.  A. 
has Deen ~ r e v i a t s l y  nmtioned. devalqmnt an3 ~ c d u N m  act ivi t ies  will 
rejuire reint t ia t ico Of Cau l t a t ion .  DNul ta tLn  shculd alw h, re1nitiat.d 
i f  siq-dficant, ned i n f o m t i m  is d - l m  *hi& a d  alter the biokgical 
e n .  i f  new s F e d e  are U a t d  h i &  cculd t. affected by the -d 
d o n ,  o r  i f  the -ed a d c n  i a  significantly d f i d .  

I wxld l.Ba to -esr my aop.edation to all implvad W w  k their 
c u p r a t i v e  effort. durlrg &e m e  of this mnsultaticn. I W that this  
030prativa a t t i t u b  oln ba ndntained tluaqkxk th+ p r i c d  of CCS activities 
kr the Prctic. BLM ard CS are a a r e  of their oxltirving m p N i b i l i t i a  
d r  ESA to utUm their  authariticr b w n m m  lis ted s w e a  ard cia .  
amperation a t  the f ie ld level wil l  q r a t l y  incrsa~ the effectivemss of 
efforts to m e t  thoa resp;mibillties. 

cc: Wlph Aiqer 8LM 
Skip  rose: mis 
Dennis !!me,. rvnt 
J a a  re~nab;"; aEs 
vary AM *err ffi 
Ray h l t z ,  FVS 
J e n y  b i d ,  n\S 

fis/oES:Pdmnd~:Mcdraft-10/27/81 

(Page 5-5 not  used) 

?he inpcts of C S  leas* ard exploration on Rra ic  pregrines can range hm 
l i t t l e  o r  no effect m se-e adwrsa eifects degending upn  *here activities 
taka place. R. stated esrlier, the p-innry threat m nesting peregrine Ealccos 
in  Alas- i s  h- distmtance. OCS activitiea on add s i q d f i a n t l y  to  this 
threat. If - b r a  faci l i t ies  are Limited to Barn. RudhDe Bay, Wtezebr, 
and mpe U s m e  erd are not located within the nesting terrimries of Arctic 
.peregrina, these facilities rauld have no effect on the falcctn. Airplane 
and h e l i c q u r  txaff ic  w d  pose littls or m threat i f  existing faci l i t ies  
are used ard a minLnm altit&e of 1500 feet  i s  a t semd.  Likuise, gravel 
oprat ionr .  i f  rnrduse offsbre, w d  p s e  no threat. Lhbrtwtely.  m e  
of these ccFdit iau w ba yarmteed  sim no cna )or- h e r e  these activities 
w i l l  ta r t q u i r d  ard Bin and ffi & na p31-s the authxity to r w t e  onsbre 
act ivi t ies  (inclrding air t raff ic) .  BLM will, hcwver, i&m a l l  ptential 
lases¶ d tha pmtectkn that  Arctic pregrjne falwns r s e i ~  lndar the M 
and of the p s s i b l e  a l i n  hareen exploration activities ard perqrine 
falcons. RIM will also p-ovid. a a r i a s  of fom rs-ndations, ccomrd i n  
by WS, *hi* shxlld avoid perqrkr  falccn m n f l i n s  ( a t m e d ) .  

Candidate Spscies 

R. m e d  in  ow m of May 21, 1981, (atta&ed) t h e e  are several cardidate 
plant s p a -  h i d ,  cwld  b impact& by CCS exp lo ra th  ard i t s  a s d a t e d  
o m b r e  faci l i t ies .  WlUe d i d a t e  plants are afforded m p r c h a i m  taler  
E S R  %-= feel that  agencies. bherewr m s i b l e .  will ta interested in waect ing 
slrh spcies an3 thus redwing the pxkebil i ty  that they will W to ta l i s t d .  
Ln t h i s  case. it is r a m n d e d  that  s w e y s  be dctw p-ior m any mbre 
ccnstmction o r  gravel mining to imme that these candidates are rce further 
depleted. 

m l a t i v e  Ef f e e 3  

~ s t i v a  effects  are wnsiderd to h, the d i r e  and irdirect effects.of 
actions that  are i n t e r ra l a rd  or  interdepen&nt with the action m&r considaration 
Indirect effects of the action under m i d e r a t i r n  x e  -a that are caused 
by the act ivi ty a d  are later in t i m  or  farther r m a l  in distance, su& as 
the p r q e s s i m  IY? leasing 035 t racts ,  to explorarion, and u l t h t e  
dev.&-t/p-odunar of ths h-tm r e r w c e s .  OMer actioFs will b. 
ccosidered interrelated with the amion i f  they are a l l  part of a W e r  acticn, 
ard other actions will b w N i & r d  interdepndent i f  they do n a  haw 
siqnificant irdepardent u t i l i t y  apart =an the action that i s  d e r  mruideratim. 
Under t h i s  definition -2ltiw effects a d  iKl& dcvclqrrrn+ and peduccron 
resulting fran any of the lease Sales ccnsidered. I t  is ifpssible a t  this  
p i n t  m &te& i f  and *re any finds of ccnnercial riqdficancc are likely 
t o  be mde. With that  in  mird, it i s  the agreed u p n  wactice m rtquira 
r c i n i t i a t h  of consultation 3m them t r a m  enter the dwelqnent/ FCduction 
phases of 035 act ivi t ies .  'Iherefore, any deVelqmnt/prcd~ction actions will 
h consulted u p  a t  a later t h .  

Conclusion 

Based on the stove discussion ard the l ikeutccd that  exploratory activities 
will bm limited t o  Banor. E n s b e  eay, FotZBtnm, an3 Cap tisbMle it is my 
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UNITE0 STATES OEPARTMLNT OF COMMERCE 
Nmtionml Ocunic mnd Atmospheric Administr~rion 
ran- M A R ~ N E  FISHERIES SEAVICE 

MAY 2 0 1587 

Mr. William D. Bettenberg 
Director 
Minerals Management Service 
U.S. Department of the Interior 
Washington, D.C. 20240 

Dear Mr. Bettenberg: 

Enclosed is the Biological Opinion prepared by the National 
Marine Fisheries Service (NMFS) under Section 7 of the Endangered 
Species Act (ESA) concerning OCS Lease Sale 9 7  in the Beaufort 
Sea. 

NMFS concludes that the leasing and exploration phases of Lease 
Sale 97 are not likely to jeopardize the continued existence of 
any endangered or threatened marine species. In formulating this 
opinion, NMFS used the best available information, including the 
recent material submitted by the Minerals Management Service 
(MMS) on the probability of an oil blowout from exploratory 
drilling and the results of research available since the issuance 
of previous opinions for the Beaufort Sea planning area. 

Although we have concluded that the activities are not likely to 
jeopardize-the bowhead whale, the Service is concerned about the 
potential effects of oil and noise associated with Lease Sale 97 
particularly combined with ongoing and future exploration, pro- 
duction and development activities throughout the range of the 
bowhead whale. We urge MMS to continue studies on the potential 
effects of OCS activities on endangered whales so that the neces- 
sary information will be available for future consultations, 
including those on development and production. Conservation 
recommendations are provided with the opinion concerning these 
information needs and concerning actions that MMS can take to 
minimize potential impacts to bowhead whales. 

In addition to our opinion on the incremental step (leasing and 
exploration), NMFS is providing its views on the entire action, 
including development and production. Under 50 CFR Section 

402.14(k) of the Section 7 regulations, there must be a reason- 
able likelihood that the entire action will not violate Section 
7(a)(2) of the ESA for the Federal agency to proceed with the 
incremental step. Based on currently available information and 
technology and the absence of effective mitigating measures, we 
believe that development and production activities in the spring 
lead systems used by bowhead whales for their migration would be 
likely to jeopardize the population. This potential for jeopardy 
should be recognized as early as possible so that the oil com- 
panies will be aware of possible future restrictions. We have 
included reasonable and prudent alternatives to the action to 
avoid jeopardy. In addition, NMFS will reconsider this conclu- 
sion when new information, technology, and/or measures become 
available or are proposed that would effectively eliminate or 
otherwise mitigate this potential jeopardy situation. 

The Service has not provided an incidental take statement for 
endangered whales and any taking of whales is prohibited. 
Section 7(b)(4)(C) of the ESA specifies that in order to provide 
an incidental take statement for listed marine mammals, authori- 
zation under Section lOl(a)(S) of the Marine M a m a 1  Protection 
Act (MMPA) is required. No taking of endangered whales inciden- 
tal to OCS leasing and exploration activities has been requested 
or authorized. Requests should be submitted in accordance with 
50 CFR Part 228 and the recent amendment to the ESA and MMPA 
(copy enclo,sed).,,If you have any questions concerning the inci- 
dental take provisions, please contact Patricia Montanio of the 
Protected Species-Management Division (FTS 673-5351). 

Sincerely, 

William E. ~&ns' 
Administrator 

for Fisheries 

Enclosure 



Endangered Species Act - Section 7 Consultation 

BIOLOGICAL OPINION 

Agency: Minerals Management Service 
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Date Issued: 

Background: 

The Minerals Management Service (MMS) of the Department of the 
Interior (DOI) is proposing a fourth federal oil and gas lease 
sale in the Beaufort Sea off Alaska. This sale, called Beaufort 
Sea Lease Sale 97, is scheduled to be held in January 1988. The 
boundaries of the Beaufort Sea OCS Planning Area are shown in 
Figure 1. On July 10, 1985, MMS requested formal consultation on 
the effects of leasing and exploration resulting from this lease 
sale on endangered species. A formal consultation meeting was 
held in Anchorage, at which time MMS provided the National Marine 
Fisheries Service (NMFS), Alaska Region, with information on the 
proposed plans for this sale. Additional information related to 
this sale was provided to NMFS at later dates during the consul- 
tation process, including reports of recent research funded by 
MMS . 
Five consultations have been conducted for previous OCS lease 
sales in the Beaufort Sea, and NMFS has issued the following 
earlier Biological Opinions: 

June 24, 1980, (the Joint Federal/State Sale HF): 
April 1, 1982, ( a  revised opinion for Sale BF); 
April 1, 1982, (an opinion for oil and gas leasing in the 

Arctic Region in general); 
May 19, 1982, (OCS Sale No. 71 - Diapir Field); 
December 19, 1983. (Diapir Field Sale No. 87). 

These Biological Opinions should be refered to for background 
information. 

Proposed Activities: 

This is an incremental Step consultation covering leasing and 
exploration activities of OCS Lease Sale 97 (L.S. 97). The 
proposed activities considered are an 011 and gas lease sale to 
be held in January 1988, followed by a period of exploratory 
drilling, testing, and surveying. A separate consultation for 
development and production activities will be conducted if oil is 
discovered and development plans.are proposed. The details of 
the proposed exploration, development, and production scenarios 
for this sale are contained in Roberts (1985) and updated with 
information provided by MMS. The mean resource estimate for L.S. 
97 is 650 million barrels of oil with a 69 percent chance of a 
discovery of commercially recoverable oil. The activities 
associated with this sale are foreseen to be a continuation of 
the activities associated with the previous three Beaufort Sea 
lease sales, with exploration beginning on newly leased tracts 
the first year following the sale (1989) and continuing for six 
years (1994). A total of 11 exploration wells pnd 4 delineation 
wells are predicted. An estimated 14 of these wells will be 
drilled by floating units (drillships or drill barges) or by 
bottom-founded mobile drilling units in waters deeper than 20 
meters. One well is projected to be drilled from an artificial 
gravel island in waters less than 20 meters (MMS, In prep.). 
Icebreakers and icebreaking supply boats will be used to support 
the floating units. Associated activities include helicopter 
flights, supply boat trips, and dredging at some well locations 
prior to installation of the well-head. 

Only shallow-hazards seismic surveys are expected to result from 
this sale;.. The total shallow-hazards seismic activity is 
estimated to cover 963 line kilometers in an area 345 square 
kilometers over the 6-year exploration period. Deep seismic 
surveys (airguns) are primarily a pre-lease activity and none are 
projected to occur as a result of L.S. 97 (MMS, In prep.). 

Listed Species and Critical Habitats: 

Right, fin, sei, or humpback whales are unlikely to be present in 
the proposed lease offering area. Some gray whales are usually 
present during the ice-free months in the northern part of their 
summer feeding range in the Chukchi Sea. The species of main 
concern in the Beaufort Sea is the bowhead whale, Balaena 
mysticetus. A review of the status of this endangered whale has 
recently been published (Braham, 1984). 

The size of the Western Arctic population of the bowhead whale is 
most recently estimated to be 4,417 +1,804 animals (IWC, 1985). 
The entire popuiation migrates north-through the western portion 
of the lease area from April through June, following leads in the 
pack ice through the Chukchi Sea towards Pt. Barrow and the 
Beaufort Sea. These leads form in the shear zone where the polar 
pack ice breaks free and moves away from the seasonal shorefast 
ice zone. In the northern Chukchi Sea, the shorefast ice zone is 



r e l a t i v e l y  narrow and t h e  l e a d s  o p e n  w i t h i n  a  f e w  m i l e s  o f  t h e  
s h o r e  (Braham e t  a l . ,  1 9 8 0 ) .  

I n  t h e  B e a u f o r t  S e a ,  t h e  f a s t - i c e  zone  i s  b r o a d e r  and t h e  l e a d s  
a r e  p r o g r e s s i v e l y  f a r t h e r  o f f s h o r e  a s  t h e y  e x t e n d  e a s t w a r d .  T h e  
l e a d  s y s t e m  a t  P t .  Barrow i s  e s p e c i a l l y  n a r r o w  and c l o s e  t o  
s h o r e ,  and a l l  w h a l e s  a r e  b e l i e v e d  t o  f u n n e l  t h r o u g h  t h e  n e a r -  
s h o r e  l e a d s .  T h e  w i d t h  o f  t h e  l e a d  s y s t e m  v a r i e s  w i t h  i c e  
m o v e m e n t s ,  and i s  s o m e t i m e s  l e s s  t h a n  o n e  k i l o m e t e r  i n  w i d t h .  
E a s t  o f  P t .  Barrow,  t h e  s p r i n g  l e a d  s y s t e m  b e g i n s  t o  b r a n c h  
o f f s h o r e .  E a s t  o f  151° W ( a p p r o x i m a t e l y  t h e  l o n g i t u d e  o f  t h e  
C o l v i l l e  R i v e r ) ,  t h e  l e a d s  d i s s i p a t e  i n t o  numerous  b r a n c h e s  t h a t  
v a r y  i n  l o c a t i o n  and e x t e n t  f r o m  year  to  y e a r .  H e r e ,  t h e  o v e r -  
a l l  m i g r a t i o n  c o r r i d o r  w i d e n s  a s  m u l t i p l e  l e a d s  a r e  used  b y  t h e  
w h a l e s  i n  t h e i r  movements  t o  t h e  Canadian  A r c t i c  ( L j u n g b l a d  e t  
a l . ,  1 9 8 2 ) .  N e v e r t h e l e s s ,  t h e  s p r i n g  m i g r a t i o n  a p p e a r s  t o  be 
c o n t a i n e d  b e t w e e n  71°20' N and 71°45' N t o  a t  l e a s t  a s  f a r  e a s t  
a s  t h e  l o n g i t u d e  o f  B a r t e r  I s l a n d .  P a s t  B a r t e r  I s l a n d ,  t h e  p a t h  
o f  t h e  e a s t w a r d  m i g r a t i o n  i s  l e s s  p r e d i c t a b l e ,  and c o m p l e x  l e a d s  
b r a n c h  n o r t h  and e a s t  t o w a r d s  Banks I s l a n d .  

wokhead w h a l e s  a p p e a r  t o  b e  s c a r c e  i n  t h e  A l a s k a n  B e a u f o r t  Sea 
d u r i n g  J u l y  w h e r e  t h e  o f f s h o r e  w a t e r  i s  u s u a l l y  s t i l l  h e a v i l y  
i c e - b o u n d .  Bowhead w h a l e s  r e t u r n  t o  t h e  e a s t e r n  A l a s k a n  B e a u f o r t  
S e a  a s  e a r l y  a s  t h e  b e g i n n i n g  o f  A u g u s t .  A e r i a l  s u r v e y s  
b e g i n n i n g  i n  A u g u s t  h a v e  b e e n  c o n d u c t e d  i n  o f f s h o r e  w a t e r s  o f  t h e  
B e a u f o r t  Sea  s i n c e  1982 .  Through  1 9 8 5 ,  bowhead w h a l e s  have  b e e n  
found  i n  t h e  o f f s h o r e  a r e a  e a s t  o f  B a r t e r  I s l a n d  a s  e a r l y  a s  
A u g u s t  2  ( L j u n g b l a d  e t  a l . ,  1 9 8 5 a ,  b ) .  T h e s e  w h a l e s  may 
r e p r e * n t  a n  e a r l y ,  o f f s h o r e  component  o f  t h e  wes tward  f a l l  
m i g r a t i o n  ( L j u n g b l a d  e t  a l . ,  1 9 8 3 ) .  Such  ar! o f f s h o r e  component  
c o u l d  a c c o u n t  f o r  a t  l e a s t  par t  o f  t h e  s m a l l  p e r c e n t a g e  o f  
n e a r s h o r e  s i g h t i n g s  compared t o  t h e  e s t i m a t e d  s i z e  o f  t h e  
p o p u l a t i o n .  

I n  t h e  L.S. 97 a r e a ,  bowhead w h a l e s  c a n  be p r e d i c t e d  a t  t h e  
f o l l o w i n g  t i m e s  and l o c a t i o n s :  a )  i n  t h e  s p r i n g  ( A p r i l  t h r o u g h  
J u n e ) ,  s o u t h w e s t  o f  P t .  Barrow i n  n e a r s h o r e  i c e  l e a d s  w i t h i n  15 
t o  20 km o f  s h o r e ,  and e a s t  o f  P t .  Barrow i n  t h e  o f f s h o r e  s h e a r  
z o n e  b e t w e e n  7 1 ° 2 0 ' ~  and 7 1 ° 4 5 ' ~  i n  w a t e r  d e p t h s  b e t w e e n  20 and 
200 m  ( P t .  Barrow t o  Cape H a l k e t t )  and i n  200 t o  2,000 m  w a t e r  
d e p t h s  ( C a p e  H a l k e t t  t o  US/Canadian  B o r d e r ) ;  b )  i n  t h e  summer 
( A u g u s t  and p e r h a p s  l a t e - J u l y ) ,  p o s s i b l y  o f f s h o r e  i n  50 t o  o v e r  
2 ,000  m  o f  w a t e r  e a s t  o f  B a r t e r  I s l a n d ;  c )  i n  t h e  f a l l  ( S e p t e m b e r  
and O c t o b e r ) ,  b o t h  o f f s h o r e ,  p o s s i b l y  a c r o s s  t h e  e n t i r e  B e a u f o r t  
Sea  a t  l e a s t  a s  f a r  n o r t h  a s  t h e  p o l a r  p a c k - i c e ,  and n e a r s h o r e  
a l o n g  t h e  e n t i r e  c o a s t  u n t i l  f r e e z e - u p  i n  O c t o b e r  o r  November 
( b r a h a m  e t  a l . ,  1980;  L jungblad  e t  a l . ,  1 9 8 5 a ) .  

I n  s p r i n g ,  bowhead w h a l e s  u s e  t h e  A l a s k a n  B e a u f o r t  Sea p r i m a r i l y  
a s  a  m i g r a t i o n  p a t h .  A c t i v i t i e s  s u c h  a s  c a l v i n g ,  s o c i a l i z a t i o n ,  
and some o p p o r t u n i s t i c  f e e d i n g  a l s o  o c c u r ,  b u t  g e n e r a l l y  t h e  
w h a l e  m o v e m e n t s  a r e  p u r p o s e f u l  t h r o u g h  t h e  a r e a  (Braham e t  a l . ,  
1980; L j u n g b l a d  e t  a l . ,  1 9 8 2 ,  1 9 8 5 a ) .  T h r e e  w h a l e s  t a k e n  b y  

Barrow n a t i v e s  i n  t h e  s p r i n g  o f  1985 had s t o m a c h s  f u l l  o f  zoo-  
p l a n k t o n  ( G e o r g e  and T a r p l e y ,  1 9 8 6 ) ,  a s  d i d  4  o f  7  h a r v e s t e d  i n  
1986 ( G e o r g e  e t  a l . ,  1 9 8 7 ) .  i n d i c a t i n g  t h a t  a t  l e a s t  i n  some 
y e a r s  f e e d i n g  d o e s  o c c u r  a l o n g  t h e  m i g r a t i o n  p a t h .  

A l s o ,  i n  t h e  f a l l ,  b o t h  f e e d i n g  and m i g r a t i o n  a c t i v i t i e s  o c c u r  i n  
t h e  A l a s k a n  B e a u f o r t  S e a .  C e r t a i n  a r e a s  a p p e a r  to  be r e g u l a r l y  
u s e d  f o r  f e e d i n g  and r e s t i n g .  The  b e s t  documented  f e e d i n g  a r e a  
i s  e a s t  o f  B a r t e r  I s l a n d  i n c l u d i n g  t h e  w a t e r s  o f f s h o r e  o f  Demar- 
c a t i o n  B a y ,  w h e r e  bowhead w h a l e s  r e p e a t e d l y  a r e  o b s e r v e d  f e e d i n g  
and r e s t i n g  i n  t h e  f a l l  ( L j u n g b l a d  e t  a l . ,  1 9 8 2 ,  1 9 8 3 ;  McLaren 
and R i c h a r d s o n ,  1985;  R i c h a r d s o n  e t  a l . ,  1 9 8 5 ~ ) .  Bowhead w h a l e s  
h a v e  a l s o  b e e n  o b s e r v e d  f e e d i n g  n o r t h  o f  Flaxman I s l a n d  
( L j u n g b l a d  e t  a l . ,  1 9 8 2 ) .  i n  o u t e r  H a r r i s o n  Bay n o r t h  and e a s t  o f  
t h e  C o l v i l l e  R i v e r  plume ( L j u n g b l a d  e t  a l . ,  1 9 8 3 ) ,  and i n  t h e  
w a t e r s  o f f s h o r e  o f  S m i t h  Bay and e a s t  o f  Barrow (Braham e t  a l . ,  
1983;  L j u n g b l a d  e t  a l . ,  1 9 8 5 a ) .  

C a n a d i a n  s t u d i e s  s u g g e s t  t h a t  bowheads t e n d  to  c o n g r e g a t e  a t  
l o c a t i o n s  w i t h  s i g n i f i c a n t l y  h i g h e r  c o n c e n t r a t i o n s  o f  c o p e p o d s  
t h a n  a r e  p r e s e n t  i n  s u r r o u n d i n g  w a t e r s  ( R i c h a r d s o n ,  1 9 8 5 ) .  The 
f a r  o f f s h o r e  a r e a  e a s t  o f  B a r t e r  I s l a n d  a l s o  may b e  used  f o r  
f e e d i n g .  b u t  t h i s  h a s  n o t  b e e n  c o n f i r m e d  d u e  t o  t h e  d i f f i c u l t y  o f  
d e t e r m i n i n g  f e e d i n g  b e h a v i o r  i n  d e e p w a t e r  ( S .  Moore,  SEACO, p e r s .  
comm. 1 .  Such  f e e d i n g  i n  d e e p  w a t e r  a r e a s  h a s  b e e n  i n f e r r e d  i n  
t h e  C a n a d i a n  B e a u f o r t  o n  a  r e g u l a r  b a s i s  (McLaren  and R i c h a r d s o n ,  
1 9 8 5 ) .  Feed ing  i n  l a t e  summer and au tumn may b e  e s p e c i a l l y  
i m p o r t a n t  t o  bowhead w h a l e s  a s  t h i s  may b e  t h e  l a s t  m a j o r  f e e d i n g  
p e r i o d  f o r  s e v e r a l  m o n t h s  and t h e  e n e r g y  c o n t e n t . o f  t h e  
z o o p l a n k t o n  p r e y  i s  h i g h e s t  a t  t h i s  t i m e  ( L o w r y  and F r o s t ,  1984; 
McLaren and R i c h a r d s o n ,  1 9 8 5 ) .  

Depending o n  i c e  c o n d i t i o n s  and p r o x i m i t y  t o  f r e e z e - u p ,  t h e  
bowhead w h a l e s  a p p e a r  to a l t e r n a t e  f e e d i n g  and wes tward  m i g r a -  
t i o n  a c t i v i t i e s ,  u n d o u b t e d l y  s t o p p i n g  to  f e e d  i n  a r e a s  c o n t a i n i n g  
s u i t a b l e  prey  u n l e s s  a  s t r o n g  m i g r a t i o n  u r g e  ( e . g . ,  h e a v y  i c e  
c o n d i t i o n s  o r  impending  f r e e z e - u p )  e x i s t s .  I n  1 9 8 5 ,  t h e r e  was 
e v i d e n c e  o f  f e e d i n g  w h i l e  w h a l e s  w e r e  t r a v e l i n g  s l o w l y  westward 
a s  w e l l  a s  a t  t i m e s  when t h e y  remained  i n  s p e c i f i c  a r e a s  
( T h o m s o n ,  1 9 8 5 ) .  

A l t h o u g h  w h a l e  d i s t r i b u t i o n  and r e l a t i v e  abundance  p r o b a b l y  
v a r i e s  f r o m  y e a r  t o  y e a r ,  t h e  a v a i l a b l e  i n f o r m a t i o n  p r o v i d e s  a  
good i n d i c a t i o n  o f  t h e  b e h a v i o r  and h a b i t a t s  u s e d  b y  bowhead 
w h a l e s  i n  t h e  B e a u f o r t  S e a .  Such  i n f o r m a t i o n  c a n  h e l p  d e t e r m i n e  
t h e  p o t e n t i a l  i m p a c t s  t o  t h i s  endangered  s p e c i e s  f r o m  OCS 
a c t i v i t i e s  i n  t h i s  a r e a .  

T h e r e  i s  n o  c r i t i c a l  h a b i t a t  d e s i g n a t e d  f o r  t h e  bowhead w h a l e  o r  
o t h e r  e n d a n g e r e d  w h a l e s  u n d e r  S e c t i o n  4  o f  t h e  Endangered S p e c i e s  
A c t  ( E S A ) .  



Assessment of Impacts: 

NMfS believes that exploration activities in the Beaufort Sea 
lease area have tho potential to affect adversely endangered 
whales from oil spills and noise. Because of their low 
population numbers, their habit of frequenting coastal waters, 
and their apparently low reproductive rate, bowhead whales may be 
particularly vulnerable to impacts from offshore oil and gas 
activities throughout their range (Braham, 1984). 

Since the issuance of the biological opinion on L.S. 87 in 1983, 
a number of studies have been conducted on the possible effects 
of OCS activities on bowhead whales in the Beaufort Sea. 
Disturbance responses of bowhead whales to industrial activities 
have been the focus of a 5-year program in the Canadian Beaufort 
Sea (Richardson and Green, 1983; Richardson et. al., 1985 a-c). 
Some direct studies have been conducted in Alaskan waters (LGL, 
1986; Miles et al., 1986). Studies dn the effects of oil on 
marine mammals have also continued (Geraci and St. Aubin, 1986). 

Oil Spill Risks: Oil spills from OCS drilling are a major 
concern. An oil spill during the spring in lead systems used by 
migrating bowhead whales might be critical if a spill were to 
occur and come in contact with the whales. Oil spills in the 
fall might affect bowhead whales in feeding areas or along 
migration paths either through open water or among multi-year or 
newly forming sea ice. 

Oil spill risks from-gravel islands or other bottom-founded 
structures are generally spread out over a period that does nor 
have t a  coincide with the bowhead migration because their 
operation is not governed'by ice conditions. A blowout from 
bottom-founded structures is not likely to Contact bowheaa.whales 
because such structures are used in the shal-lower waters. 
generally inside of the migration path, and also because it would 
be easier to contain and clean up the oil. 

Drillships used during exploration, on the other hand, have about 
a )-month drilling window overlapping the fall migration 
period. An oil spill or blowout from a drillship is llkely to 
enter the water. Also, the drilling location is likely to be in 
or near the migration path. Drillships operating in the fall may 
also have to temporarily suspend operations and move off the well 
because of pack-ice encroachment. It is uncertain whether such 
moves increase the risk of an oil spill or blowout, but it is 
possible that pack-ice incursions could prevent the capability 
for completing a relief well, if one is needed. 

MMS (1985) projects an estimated mean of 1.7 spills of 1,000 
barrels or greater in the lease area as a result of full 
development of the resource estimate of 650 million barrels, wlth 
an estimated mean of 0.07 spills of 100,000 barrels or greater. 
Cumulative oil spills resulting from this and previous Beaufort 
Sea lease sales, including the production and transport of 4.6 

billion barrels of Canadian oil, are estimated at 24.4 and 1.04 
spills of greater than 1,000 and 100,000 barrels, respectively. 
These spill estimates are drawn from all wells drilled, including 
both exploration and production wells. However, most of these 
statistical calculations are based on production wells. As such, 
the probability for an oil blowout during exploration is 
exceedingly small, but this can only be estimated from available 
statistics. To date, there has been no oil spilled as a result 
of a blowout durinq exploratory drilling on the U.S. outer 
continental shelf. However, there have been gas blowouts (which 
do not spill oil) associated with exploratory drilling in the 
U.S. OCS and the Canadian Beaufort Sea. 

MMS has recently concluded that the probability of an oil spill 
resulting from a blowout during exploratory drilling in the 
Beaufort Sea is extremely unlikely (Attachment 11. They cite 
several studies of offshore drilling statistics that indicate the 
risk of a blowout from an offshore exploration well on the U.S. 
OCS is around 0.64 percent or about 1 blowout per 156 wells 
drilled. The upper 95 percent confidence level to the 
probability of an oil blowout of an exploration well is estimated 
to be equal to or less than 0.0004 percent, or no more than 1 in 
250,000 wells drilled. MMS believes that such a low probability 
does not pose a threat to bowhead whales as a result of an oil 
blowout from exploratory drilling in the Beaufort Sea. 

MMS also cites legal authorities that are in place to ensure safe 
drilling practices on OCS leases, which further assure that an 
oilspill from-exploratory drilling would be unlikely. Such 
authorities ihclude operational requirements contained in 
regulations, OCS Operating B~ders, lease stipu%whhns; inspection 
requirements, and conditions of approval of Exploration Plans, 
ApplicatwnFfor a Permit to Drill, and Critical Operations and 
Curtailment clans. 

I f  an oil spill should occur, however, from either a blowout or 
an operational discharqe, the conditional probabilities 
(expressed as percent chance) that an oil spill will contact a 
certain bowhead whale habitat (i.e., spring or fall migration 
corridors, feeding areas) within 3 to 30 days have been 
calculated to range from nil (less than 0.5 percent) to 41 
percent during the winter or summer (open-water) seasons 
depending on spill location (MMS, 1985). These contact 
probabilities are calculated over a nine-month season, and, 
therefore, include those months when bowhead whales are not 
present. Since the drilling window for drillships and other 
floating units, from mid-July or early August to or through 
November, generally coincides with the fall migration of the 
bowhead whales throuqh the lease area, these probabilities are 
not specifically applicable. 

Effects of Oil: Assuming an oil spill were to occur and contact 
whales, the worst case adverse impacts to whales from spilled oil 
could include death or illness caused by ingestion or inhalation 



of oil, irritation of skin and eyes, fouling of feeding 
mechanisms, and reduction of food supplies through contamination 
or losses of food organisms. Albert (1981) speculated that the 
most likely adverse effects of oil contact to bowhead whales are 
1) conjunctivitis and corneal eye inflammation leading to reduced 
vision and possible blindness; 2) development of skin ulcerations 
from existing eroded areas on the skin surface with subsequent 
possibility of bacteremia; 3) compromising of tactile hairs as 
sensory structures; and 4) development of bronchitis or pneumonia 
as the result of inhaled irritants. Fouling of the baleen plates 
by oil can decrease their filtering efficiency (Braithwaite et 
al., 1983) and resuit in oil ingestion that could lead to 
blockage of the narrow channel of the stomach (Albert, 1981). 
However, the extent of oiling that would be necessary to produce 
these effects is unknown. Recent experiments, summarized by 
Geraci and St. Aubin (1982, 1985, 1986). demonstrate that effects 
of actual oiling of certain marine mammals can be short-term, 
transient, minor, and reversible. 

Geraci and St. Aubin (1986) reasoned that bowhead whales have the 
visual capability to detect spilled oil, which sufficiently 
alters the optical properties of the surface, and may also be 
able to detect oil by tactile senses. Cetaceans may be initially 
attracted to an oil slick but may subsequently learn to avoid 
them. Such behaviors, as displayed in dolphin studies, may help 
individuals avoid multiple contacts with oil. They acknowledge, 
however, rhat.in heavy ice conditions, the ability of bowhead 
whales to avoid oil trapped among ice would be limited. 
Observations from the Regal Sword W l l  off Cape Cod (Goodale et 
al., 1982), show m a t  large whales (i.e, fin, humpback. and 
probably right whales) did not aPoid areas of oil spills, and 
apparently performed normal activities, such as feeding, in and 
among oil slicks. This may indicate that either the whales were 
unaware of and unable to detect the oil slicks, or were not 
bothered by them. Gray whales off Zeal Oil Point in California 
showed mixed reactions to the oil seeps there (Geraci and St. 
Aubin, 1982). Some whales apparently avoided the area, and 
others modified their behavior while passing through the area. 
Whether this indicates detection and learned avoidance among 
individuals, or adverse reaction, is unclear. In any case, these 
examples indicate that whales may not readily avoid oil spills, 
and may, therefore, be susceptible to the effects of contact with 
a spill. However, no ill effects to whales have been observed in 
these areas. 

Geraci and St. Aubin (1986) demonstrated that the skin of toothed 
whales and dolphins is at least partially resistant to oil, and 
subtle effects caused by short-term contact with volatile 
components are reversible. They believe the structure of the 
skin of bowhead whales should afford at least equal protection. 
However, the questions of efficacy of adherence of oil to the 
skin and the effects of long-term exposure to persistent oil 
remain unanswered. Albert (1982) suspects that the skin erosions 
on bowheads will facilitate adherence while Geraci and St. Aubin 

(1986) believe that unless whales are trapped in a lead and 
remain in continuous contact with newly spilled oil for ; period 
of hours or days, petroleum hydrocarbons would have little effect 
on the intact epidermis of whales. 

Petroleum vapors, particularly the low molecular weight 
hydrocarbons, inhaled within a few hours of being spilled can be 
toxic. Evaporation rapidly removes these components from oil and 
they are the first to disperse into the air. Evaporation would 
be slowed in the cold Arctic waters, possibly lessening the 
spread of harmful concentrations of toxic vapors. Inhaled 
volatile hydrocarbons may aggravate lung diseases or be absorbed 
into the circulatory system and liver. Bowhead whales 
encountering a weathered oil spill in open water would not be 
exposed to harmful vapors (Geraci and St. Aubin, 1986). 

Although bowhead whales may feed on contaminated prey, it would 
appear to be difficult for them to consume enough oil in this 
manner to be toxic from absorbed hydrocarbons. As in humans, 
they could develop lung damage from aspirating regurgitated 
hydrocarbons (Geraci and St. Aubin, 1986). 

Bowhead whales rely on ice leads, cracks and small pools during 
their spring migration. Cracks and small pools are likely to 
concentrate spilled oil entering the water. Bowheads, ir. a lead 
system, may be unable to avoid encounters with oil in cracks and 
small pools, and, therefoe.. would be more susceptible to oil 
contact than would whales in open water: 

Hansen (1985) reviewed the literature on tho potential effecEs of 
oil spills on whales and other marine mammals, and offered that 
the level of effect would be related to the debree of exposure of 
a cetacean to an oil spill. Baleen whales, such as the bowhead, 
may be less likely to avoid oil slicks than more mobile small 
cetaceans, and the bowheads' association with sea-ice may also 
provide less ability or opportunity for avoidance than for 
subarctic species (Geraci and St. Aubin, 1986). - 
Other effects of oil spills to bowhead whales would most likely 
be through reductions in availability of their plankton food 
supply within localized areas near the spill site and in areas 
where the oil slick occurred. In addition there may be uncertain 
long-term effects of oil ingestion and hydrocarbon accumulation. 

Noise Disturbance: Potential impacts to bowhead whales that may 
result from noise disturbance include disruption of feeding 
activity, short or lonq-term displacement or deviations from 
migratory paths, interference with socialization, reproductive 
behavior and communication, physiological stress, and abandonment 
of traditional use areas. Geophysical seismic noise, 
particularly from airgun arrays used in conducting deep seismic 
surveys, as well as drilling, construction, icebreaker activity, 
and other vessel noise in areas where whales are present could 
cause Such impacts. The range or level of noise required to 



produce these effects depends on the amblent noise levels, the 
source level of noise, and the acoustic propagation properties of 
t h -  environment. 

., ,y of the sounds produced by industrial activities are at low 
frequencies (below 1000 Hz), which is also the frequency range of 
:st bowhead vocalizations. Because the proposed Sale 97 lease 
rea is seaward of the barrier islands, such low frequency noises 
ould travel long distances to waters used by bowhead whales for 
igration and feedinq in spring and fall. 

To date, there has been little opportunity to directly assess the 
;mpacts of industrial activities on bowhead whales in Alaska 
3ters. This relates primarily to the fact that most prior OCS 
.tivities in Alaska waters (all of which are still in the 
xploration phase) have occurred during the winter when bowhead 
ghales are not present. During the spring, the ice leads used by 
the migrating whales are well offshore and away from any gravel 
islands where most wells have been drilled to date, and 
exploratory drilling in the spring lead systems is not expected 
as a result of this lease sale. Exploration at few drilling 
locations has recently been permitted during the fall 
migration. Most of these locations habe also been shoreward of 
the main migration corridor. In 1985, Unocal Exploration was 
allowed to conduct above threshold drillinq during the fall whale 
migration from the first drillship operation in the Alaskan 
Beaufort Sea. Although the well location was in the nearshore 
migration corridor, the drilling was completed before the onset 
of the fall mig-tion. Drilling of a second nearby well in 1985 
by Shell Western W83 prevented by heavy pack ice. In 1986, Shell 
Western waz permitted to conduct exploratory drilling during the 
beginning of.the fall migration, and Unocal subsequently drilled 
a well, also during the migration. Each well used a drillship, 
an icebreaker and icebreaking support vessels, and the well 
locations were in the nearshore migration path of the bowhead 
whale. Studies were conducted to determine the effects of noise 
on the migrating whales (LGL, 1986). Results of these studies 
are not yet available. 

In an MMS-contracted, 2-year study of noise characteristics and 
propagation, the underwater acoustic environments of six specific 
drill sites in the Alaskan Beaufort Sea were measured during 1985 
and 1986. This information was used to develop preliminary 
estimates of zones of responsiveness of bowheads to these noise 
sources. Based on preliminary (1985) results, the zones of 
potential responsiveness (where half of the whales would probably 
respond at a 30db siqnal to noise ratio) are estimated through 
modeling studies to extend 1.5 to 7.4 km from a dredqe noise, 2.7 
to 13 km for a tug noise, 1.3 to 6.5 km from drillship noise, and 
0.02 to 0.7 km from man-made gravel island drilling noise (Miles 
et al., 1986). A small proportion of whales would probably 
respond at an estimated 6 to 22 km from a dredge, 11 to 30 km 
from a tug, 6 to 19 km from a drillship and 0.1 to 1.7 km from 
gravel island drilling. 

Disturbance responses of bowhead whales to industrial activities 
have been the focus of a 5-year study in the Canadian Beaufort 
Sea during the summer seasons (Richardson, 1981, 1982, 1983; 
Richardson et al., 1985a-c). Sources of noise included 
geophysical seismic exploration, drilling and associated 
machinery noise, dredging, icebreaker activity, boat and aircraft 
traffic, and construction of gravel islands or other offshore 
structures. Behavior near actual and simulated activities 
associated with offshore oil exploration was compared with 
presumably undisturbed behavior. In general, bowheads showed 
considerable tolerence of ongoing noise from dredging or 
drilling, but tended to react more strongly to a moving or 
rapidly changing situation such as an approaching boat or 
aircraft or a brief playback experiment (Richardson et al., 1985 
a-c). 

In the Canadian Beaufort studies, behavioral responses of 
bowheads were not apparent beyond 4 km from an active 
drillship. However, playback experiments showed that some 
bowheads reacted, although not strongly, to drillship noises at 
intensities similar to those 12 km from an active drillship 
(Richardson et al., 1985 a-c). Why bowheads reacted more 
strongly to playback noises than to actual noises is not clear. 
Richardson speculated that the more rapidly increasing noise 
level of the playback is perceived differently than the slower 
increase that a whale would experience as it swam toward a 
drillship. Richardson concluded that sightings near drillships 
and the limited reactions to playbacks show that at least some 
bowheads summering in the Canadian Beauforc tolerate considerable 
drillship noise., Whether this holds true for migrating whales in 
Alaska is not certain. 

Playback of dredge noise in Canadian waters produced behavioral 
responses from bowheads, including avoidance and changes in 
orientation, out to 2.25 km. Around active dredges, apparently 
undisturbed bowheads were observed, within 1 to 5 km, and no 
disturbed behavior was observed beyond 2.8 km. The obvious 
response to some playbacks despite the tolerance of similar 
levels of noise from actual dredging may be related to the rapid 
increase of the drilling noise playbacks. However, there are 
variations in reactions of bowheads to dredge noise. The whales 
seen near actual dredges may have been less sensitive animals; 
those that were more sensitive may have moved away earlier or may 
have avoided the area (Richardson et al., 1985 a-c). 

Marine geophysical sounds from seismic surveys are the loudest 
industrial sounds emitted into the environment. According to 
MMS, these activities are primarily prelease activities, and none 
are expected to occur as a result of Lease Sale 97 and, 
therefore, the potential impacts are not considered in this 
opinion. Deep seismic surveys are a pre-lease activity evaluated 
in previous biological opinions. 



Heavy boat and aircraft traffic could also affect bowhead whales 
adversely. In the Canadian Beaufort Sea, responses of bowheads 
to moving boats is the most consistent and second-most pronounced 
of all disturbance factors tested (Montague, 1985). In most 
cases, bowhead whales oriented away from a moving vessel up to 4 
km away and actively swam away from vessels 2 km or less away. 
There was no clear relationship between the size of the vessel 
and the distance of the response (Richardson, 1982; Richardson et 
al., 1985a). The whales ceased their avoidance when the vessel 
passed out of range, but may have remained scattered for longer 
periods. Collisions between vessels and bowhead whales are 
unlikely if the whales are able to detect and avoid the vessels' 
course, or if the vessels take appropriate steps to avoid the 
whales. 

The reaction of bowhead whales to aircraft is more variable than 
to vessel noise. Most reactions to fixed-wing aircraft occur at 
flight altitudes of less than 1,500 feet (Richardson et al., 
1985a). Reaction to helicopters may have a similar radius of 
influence (M. Dahlheim, NMFS, pers. comm.). Disturbance due to 
aircraft traffic, unless sustained and intense, is likely to 
cause only temporary disturbance to these whales. With proper 
altitude observance, most impacts from aircraft can be avoided. 

Significant noise producing activities, such as drilling and 
vessel traffic, in the spring lead systems used by bowhead whales 
have a hiqh potential of significantly affecting the whales. 
Because rne migrating bowhead whales are concentrated within the 
lead systems in the spring, the noise could seriously disrupt the 
migration. However, according to MMS, exploratory activities 
within the spring lead systems are not expected dur-ing the 
bowheaZ migration since the ice at this time of year typically 
would be too thick for drilling and supply vessels to operate. 
Marine exploration activities generally occur for about 90 days, 
in August, September and October. 

Additional Impacts: To date, the exposure of bowhead whales to 
the effects of OCS activities has largely been confined to the 
Canadian Beaufort Sea. In Alaska waters, limited drilling during 
the fall migration of the whales has only recently begun. The 
effects from this sale are limited to additional exploratory 
drilling, to the increase in permitted traffic and support 
activities, and to the extremely small increased risk of an oil 
spill occurring prior to or during the migration period. Past 
drilling has been restricted by lease stipulation to avoid or 
reduce its coinciding with bowhead whale presence during the fall 
migration. By limiting OCS exploratory drilling to the times of 
years and portions of the lease area where whales are not 
present. MMS has helped to avoid possible impacts from previous 
lease sales. 

The ability of the bowhead whale to accommodate increasing 
industrial disturbance is uncertain. Some accommodation 
undoubtedly can occur, but the level of stress imposed on the 

species as a result cannot be predicted. A decreased use by 
bowhead whales of the Canadian Beaufort Sea industrial areas, as 
evidenced from aerial surveys during the summer, has been noted 
(Richardson et al., 1985 a-c). One suggested cause for the 
decreased use is the effect of increased disturbance from 
industrial activity that began in the early 1970's and 
significantly increased since 1980. This hypothesis is being 
investigated, as is an alternative hypothesis that variation in 
whale abundance is related to changes in food supply availability 
associated with the MacKenzie River outflow. 

OCS exploratory and development activities throughout the 
Beaufort Sea, together with similar present and proposed 
activities in other lease areas (Norton Sound, Navarin Basin, 
Chukchi Sea), may eventually adversely affect the successful life 
cycle of this species. At present, we are unable to predict what 
these tolerance thresholds might be, but do not believe that the 
combined effects of this sale with ongoing activities and 
cumulative effects should exceed this level of concern. 
Continued efforts to monitor distribution patterns and indicators 
of population health, such as reproductive success, recruitment, 
growth rates and behavior are necessary to assure that the 
combined effects from all OCS activities are not likely to 
jeopardize the continued existence of the bowhead whale 
population. 

Conclusions : 

We conclude that right, fin, sei, or humpback whales are unlikely 
to be jeopardized by the proposed exploratory activities. These 
whales are unlikely to be present in the proposed lease sale 
area. We also conclude that the proposed activities are not 
likely to jeopardize the continued existence of the gray whale 
population. Only a small segment of the population, in the 
northern part of its summer range, is expected to be present in 
the proposed lease area. Most gray whales normally summer south 
of the lease area in the northern Bering and southern Chukchi 
Seas. 

Based on information provided by MMS (see Attachment 11, an 
uncontrolled oil blowout or a major oil spill in the proposed 
Beaufort Sea lease offering area as a result of exploratory 
drilling is an unlikely event. Therefore, we conclude that 
exploratory drilling itself is not likely to jeopardize the 
continued existence of the endangered bowhead whale. , 

Large or widespread noise disturbance along the migration path or 
in feeding areas could seriously affect bowhead whales by 
interfering with successful feeding, migration, or essential 
activities including mating, nursing, and cow/calf bonding. The 
range or level of noise required to produce these effects depends 
on the source of noise and acoustic propagation properties of the 
environment. Although some impacts to individuals may occur, we 
do not believe that the proposed activities will produce noise 



levels that would be expected to reduce appreciably the 
likelihood of the survival and recovery of the bowhead whale by 
reducing the reproduction, numbers or distribution of the 
species. Therefore, we conclude that the leasing and exploration 
associated with L.S. 97 is not likely to jeopardize the continued 
existence of the bowhead whale. 

Although individual impacts may occur, we believe the foreseeable 
exploratory activities in this area are unlikely to produce a 
level of physical impacts, such as collisions with vessels or 
structures, that are likely to jeopardize the species. 

This opinion is based on the best available information, 
including noise-effects studies on bowhead whales summering in 
the Canadian Beaufort Sea. NMFS believes that continued 
monitoring of bowhead whale migrations at industrial sites is 
necessary to detect any major disturbance. Results from 
monitoring studies and other additional information would be 
helpful in future consultation on OCS activities, particularly 
those associated with development and production. Conservation 
Recommendations addressing research needs and additional actions 
that Mi.S and/or the oil companies can take to minimize adverse 
effects to bowhead whales are provided with this opinion. 

Reinitiation of Consultation: 

During the post-lease exploration phase, MMS should provide NMFS 
with all exploration plans and any subsequent revisions of these 
plans. MMS should review these plans to determine if further 
Section 7 Consultation is necessary during exploration. 
Consultation must be reinitiated for the development and 
production phases in the Beaufort Sea. Consultation must also be 
reinitiated if (1) new information reveals impacts from the 
proposed activities that were not previously considered, (2) the 
activities are modified in a manner that causes effects that were 
not previously considered, or (3) a new species is listed or 
critical habitat is designated that may be affected by the 
proposed activities. 

INCREMENTAL STEP CONSULTATION 

The preceding opinion covers the incremental step of leasing and 
exploration of L.S. 97. In addition to our opinion on the 
incremental step (leasing and exploration), NMFS is providing its 
views on the entire action including development and 
production. For the Federal agency to proceed with the 
incremental step, there must be a reasonable likelihood that the 
entire action will not violate Sectio~ 7(a)(2) of the ESA (50 CFR 
S402.14(k)). Based on currently available information and 
technology and the absence of effective mitigating measures, NMFS 
believes that development and production activities in the spring 
lead systems used by bowhead whales (in the western part of the 
lease sale area along the Chukchi Sea coast and extending to the 
northeast of Pt. Barrow) would likely jeopardize the continued 
existence of the bowhead whale population. NMFS will reconsider 
this conclusion when new information, technology and/or measures 
becomes available or are proposed that would effectively 
eliminate or otherwise mitigate this potential jeopardy 
siaation. 

At this time, we are unable to foresee how potential year-round 
development and production activities, if oil is found, can be 
timed or conducted to avoid potential impacts to these whales. 
We base this belief on our present knowledge of the confined 
nature of the spring lead system used by migrating bowhead whales 
and our concerns for the risks from spilled oil and noise 
disturbance in the leads. We believe that significant noise- 
producing activities in the pathway of the spring migration could 
block or seriously disrupt the successful movements of the 
species into the Beaufort Sea. Since we do not have afiy 
information concerning the effects of noise on bowheads in the 
lead systems and only limited information on the effects of noise 
on migrating whales, we are unable at this time to define the 
levels of noise necessary to produce these effects. We also 
believe that the more likely risk of oil spills during production 
is particularly critical in the spring leads. MMS projects an 82 
percent chance of one or more 1,000 or more barrel oil spills 
occuring over a 30-year period in the proposed sale area if all 
resources found are produced. 

We believe the potential for jeopardy must be recognized during 
the leasing stage. Therefore. NMFS provides the following 
reasonable and prudent alternatives that HMS can adopt to avoid 
the likelihood of jeopardy. We believe that either (1) the lease 
blocks within 25 miles of the nearshore lead system (including a 
25 mile radius of Pt. Barrow) should be deferred from the lease 
sale, which this is similar to the Barrow Deferral Area 
identified by MMS during consultation (see Figure 1) or, (2) if 
leasing and exploration occur in these areas, development and 
production activities should not be approved in these blocks 



unless further consuItation results in a no jeopardy 
conclusion. Specific options and alternatives may be developed 
during further consultation, particularly as new information or 
technology is developed or specific development plans or specific 
mitigation measures are proposed. However, we cannot, at this 
time, identify more specific reasonable and prudent alternatives 
to offer MMS to avoid this likelihood of jeopardy. 

INCIDENTAL TAKE STATEMENT 

Section 7(b)(4)(C) of the ESA specifies that in order to provide 
an incidental take statement for an endangered or threatened 
species of marine mammal, the taking must be authorized under 
Section 101(a)(5) of the Marine Mammal Protection Act of 1972 
(MMPA). Since no taking incidental to the proposed activity has 
been requested or authorized under Section 101(a)(5) of the MMPA, 
no statement on incidental take of endangered or threatened 
marine mammals is provided, and no take is authorized. 



CONSERVATION RECOMMENDATIONS 

NMFS o f f e r s  MMS t h e  f o l l o w i n g  r e c a m e n d a t i o n s  to f u r t h e r  promote  
t h e  c o n s e r v a t i o n  o f  endangered  whales :  

1. To a v o i d  a d v e r s e  e f f e c t s  s h o u l d  a  m a j o r  o i l  s p i l l  o c c u r ,  MMS 
s h o u l d  u s e  its a u t h o r i t i e s  t o  keep  t h e  a r e a s  o c c u p i e d  by t h e s e  
w h a l e s  f r e e  o f  s p i l l e d  o i l  when bowhead w h a l e s  are p r e s e n t .  
S p e c i a l  p r e c a u t i o n s  s h o u l d  be t a k e n  i n  t h e  f o l l o w i n g  a r e a s  to 
e n s u r e  > h a t  s p i l l e d  o i l  d o e s  n o t  p e r s i s t  a t  t h e  g i v e n  t i m e s :  
a )  A r e a s  l o c a t e d  i n  o r  n e a r  l e a d  s y s t e m s  used  by bowhead w h a l e s  
d u r i n g  t h e i r  s p r i n g  m i g r a t i o n  ( A p r i l  t h r o u g h  J u n e ) .  I n  t h e  
Chukchi  S e a ,  t h i s  i n c l u d e s  t h e  n e a r s h o r e  a r e a  from Wainwr ight  t o  
P t .  Barrow. I n  t h e  B e a u f o r t  S e a ,  t h i s  i n c l u d e s  t h e  n e a r s h o r e  
a r e a  n o r t h  and  e a s t  o f  P t .  Barrow and t h e  s h e a r  zone  and l e a d  
s y s t e m s  t h a t  widen a s  t h e y  e x t e n d  e a s t w a r d  and f a r t h e r  o f f s h o r e  
toward  t h e  e a s t e r n  p a r t  o f  t h e  l e a s e  o f f e r i n g  a r e a ;  b )  The 
c o a s t a l  m i g r a t o r y  c o r r i d o r  i n  t h e  f a l l  (Augus t  t h r o u g h  O c t o b e r ) ,  
£ram t h e  U.S./Canada B o r d e r  t o  t h e  w e s t e r n  boundary  o f  t h e  l e a s e  
a r e a ,  p a r t i c u l a r l y  t h e  w a t e r s  between t h e  20 to  50 m  i s o b a t h s  
d u r i n g  t h e  n e a r s h o r e  m i g r a t i o n  i n  September-October;  and  c )  Those  
f e e d i n g  a r e a s  u s e d  i n  t h e  f a l l  between t h e  U.S./Canada B o r d e r  and  
B a r t e r  I s l a n d ,  o f f s h o r e  o f  Camden Bay-Flaxman I s l a n d ,  o f f  t h e  
C o l v i l l e  R i v e r  ( o u t e r  H a r r i s o n  Bay) ,  and t h e  n e a r s h o r e  w a t e r s  
from S m i t h  Bay t o  P t .  Barrow. 

26-  MMS, w i t h  t h e  a s s i s t a n c e  o f  NMFS, s h o u l d  e s t a b l i s h  m e a s u r e s  
t o  r e d u c e ,  a s  f a r  a s  p r a c t i c a b l e ,  p o s s i b l e  i m p a c t s  from r i o i s e  
a s s o c i a t e d  w i t h  d r i l l i n g  and o t h e r  a c t i v i t i e s .  During t h e  s p r i n g  
( A p r i l  t h r o u g h  J u n e )  and f a l l  (Augus t  t h r o u g h  O c t o b e r ) ,  d r i l l i n g ,  
c o n s t r u c t i o n ,  and v e s s e l  t r a f f i c  s h o u l d  n o t  be  c o n d u c t e d  i n  a  
manner t h a t  w i l l  s i g n i f i c a n t l y  a f f e c t  any  w h a l e s  p r e s e n t .  
S p e c i f i c  m e a s u r e s  t o  r e d u c e  i m p a c t s  o f  d r i l l i n g  and a s s o c i a t e d  
a c t i v i t i e s  a t  i n d i v i d u a l  w e l l  l o c a t i o n s  c a n n o t  be  s p e c i f i e d  u n t i l  
t h e s e  l o c a t i o n s  a r e  known and e x p l o r a t i o n  p l a n s  a r e  s u b m i t t e d .  
Case-by-case i n f o r m a t i o n  o n  t h e  l o c a t i o n ,  t i m e s ,  and manner o f  
d r i l l i n g  o p e r a t i o n s ,  a l o n g  w i t h  p lanned  m i t i g a t i n g  m e a s u r e s  t o  
p r o t e c t  bowhead w h a l e s ,  s h o u l d  be  p r o v i d e d  t o  NMFS f o r  r e v i e w .  

3. I f  d r i l l i n g  o r  o t h e r  downhole a c t i v i t i e s  a r e  t o  o c c u r  d u r i n g  
t h e  f a l l  m i g r a t i o n ,  t h e  f a l l  m i g r a t i o n  s h o u l d  b e  m o n i t o r e d  u s i n g  
a e r i a l  o r  o t h e r  a p p r o p r i a t e  s u r v e y  t e c h n i q u e s  t o  d e t e r m i n e  when 
w h a l e s  a r e  p r e s e n t .  B e h a v i o r a l  m o n i t o r i n g  of  t h e  w h a l e s  s h o u l d  
b e  c o n d u c t e d  b y  q u a l i f i e d  r e s e a r c h e r s  t o  d e t e r m i n e  i f  t h e  w h a l e s  
a r e  b e i n g  a f f e c t e d .  I n  a d d i t i o n ,  t h e  number o f  a c t i v e  s i tes 
s h o u l d  be l i m i t e d  t o  d e c r e a s e  t h e  p o t e n t i a l  f o r  a d v e r s e  
e f f e c t s .  I f  bowhead w h a l e s  d i s p l a y  more t h a n  n e g l i g i b l e  a d v e r s e  
e f f e c t s  a s  a  r e s u l t  o f  t h e s e  a c t i v i t i e s ,  MMS s h o u l d  o r d e r  t h e  
a c t i v i t i e s  to c e a s e  immedia te ly .  

4 .  To min imize  h a r a s s m e n t  to bowhead or o t h e r  endangered  w h a l e s  
from d a i l y  a c t i v i t i e s  a s s o c i a t e d  w i t h  OCS e x p l o r a t i o n  i n  t h e  
B e a u f o r t  and Chukchi  S e a s ,  a i r c r a f t  s h o u l d  o b s e r v e  a  minimum 
d i s t a n c e  o f  1 ,500  f e e t  ( a p p r o x i m a t e l y  500 m), h o r i z o n t a l l y  or 
v e r t i c a l l y  from o b s e r v e d  w h a l e s ,  and from a r e a s  where w h a l e s  a r e  
b e l i e v e d  t o  be p r e s e n t .  V e s s e l s  s h o u l d  a v o i d  c o n c e n t r a t i o n s  o f  
w h a l e s  and a t t e m p t  t o  keep  a  d i s t a n c e  o f  a t  l e a s t  o n e  m i l e  from 
any  o b s e r v e d  whales .  

5. MMS s h o u l d  c o n t i n u e  t o  s p o n s o r  r e s e a r c h  needed to improve 
knowledge o f  t h e  s e a s o n a l  movements and h a b i t q t  u t i l i z a t i o n  o f  
e n d a n g e r e d  w h a l e s  i n  t h e  B e a u f o r t  and c h u k c h i  S e a s ,  and o f  t h e  
e f f e c t s  o f  o i l  s p i l l s  and o t h e r  OCS a c t i v i c i e s  on  t h e s e  w h a l e s .  
P o s s i b l e  a f d a s  o f  c o n t i n u e d  r e s e a r c h  a r e  a )  t o  i d e n t i f y  and 
c h a r a c t e r i z e  f e e d i n g  a r e a s ,  and d e t e r m i n e  t h e i r  i m p o r t a n c e  t o  
bowhead whales ;  b )  t o  u n d e r s t a n d  t h e  n a t u r e  and e f f e c t s  of  
i n d u s t r i a l  n o i s e  o n  w h a l e s ,  i n c l u d i n g  g e o p h y s i c a l  s e i s m i c  s o u n d s .  
u s i n g  a i r g u n s ,  d r i l l i n g  n o i s e  from b o t h  f i x e d  and f l o a t i n g  u n i t s  
and  t h e i r  s u p p o r t  a c t i v i t i e s ,  i n c l u d i n g  i c e b r e a k e r s  and d r e d g e s .  
c )  t o  d e t e r m i n e  t h e  b e h a v i o r a l  r e s p o n s e s  o f  bowheads to t h e s e  
d i f f e r e n t  i n d u s t r i a l  n o i s e  s o u r c e s  w i t h  v a r y i n g  r a n g e ;  and d )  t o  
d e t e c t  c u m u l a t i v e  e f f e c t s .  

6 .  I n f o r m a t i o n  on  t h e  l o c a t i o n  o f  t h e  s p r i n g  l e a d  s y s t e m  and 
d i s t r i b u t i o n  of  bowhead w h a l e s  i n  t h i s  s y s t e m  is p a r t i a l l y  
a v a i l a b l e  from a e r i a l  s u r v e y s  and s p r i n g  whale  c e n s u s  e f f o r t s .  
T h i s  i n f o r m a t i o n  s h o u l d  be t h o r o u g h l y  a n a l y z e d  t o  d e t e r m i n e  t h e  
p r e c i s e  l o c a t i o n ,  e x t e n t ,  and v a r i a t i o n  o f  t h i s  m i g r a t o r y  
c o r r i d o r  s o  t h a t  t h i s  i n f o r m a t i o n  can  be  u s e d  i n  f u t u r e  l e a s i n g  
d e c i s i o n s  i n  t h e  w e s t e r n  l e a s e  a r e a .  C e r t a i n  i n f o r m a t i o n  g a p s  
remain  on  t h e  v a r i a b i l i t y  i n  l o c a t i o n  o f  t h e s e  n e a r s h o r e  l e a d s  i n  
t h e  Chukchi  S e a ,  d i s t r i b u t i o n  of  t h e  whale m i g r a t i o n  a c r o s s  t h e  
l e a d  sys tem,  and  t h e  e x t e n t  o f  t h e  l e a d s 1  i n t e g r i t y  a s  o n e  s y s t e m  
a f t e r  p a s s i n g  ~ t .  Barrow. 

7 .  The r e s u l t s  o f  MnS s p o n s o r e d  r e s e a r c h  on bowheads and o t h e r  
e n d a n g e r e d  w h a l e s  s h o u l d  be made a v a i l a b l e  t o  NMFS and o t h e r  
a g e n c i e s  i n v o l v e d  w i t h  managing t h e s e  s p e c i e s  a s  soon  a s  p o s s i b l e  
a f t e r  c o m p l e t i o n  o f  t h e  r e s e a r c h .  To p r o v i d e  f o r  g r e a t e r  
i n t e r d i s c i p l i n a r y  c o o r d i n a t i o n  among r e s e a r c h e r s ,  and between 
r e s e a r c h e r s  and  a g e n c i e s ,  a n n u a l  r e s e a r c h  c o o r d i n a t i o n  and r e v i e w  
workshops  a r e  h e l p f u l  to u p d a t e  i n f o r m a t i o n  and s t u d y  r e s u l t s  on  
t h e  bowhead and  o t h e r  e n d a n g e r e d  whales .  

8. The B e a u f o r t  S e a  B i o l o g i c a l  Task Force  s h o u l d  a l s o  be used  
f o r  t h i s  l e a s e  s a l e  t o  a s s i s t  MMS i n  e n s u r i n g  t h a t  OCS o p e r a t i o n s  
a r e  p l a n n e d  and c o n d u c t e d  i n  a  manner to p r o t e c t  and c o n s e r v e  
e n d a n g e r e d  s p e c i e s  and o t h e r  l i v i n g  m a r i n e  r e s o u r c e s  a n d  t h e  
h a b i t a t s  upon which t h e s a  r e s o u r c e s  depend.  
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TITLE I-FISHERIES CONSERVATION AND 
MANAGEMENT 

SEC Irl. UNITED STAIES RIGHTS AND AIiMORllY REG- F198 AND 
FISHERY RESO- WITHlN M E  UQUSM VXONOMIC 

thc~oast.lst.tes". 
(b) A m o m  S&NNG E~cL- EC~NOMIC Zowr-IFtk I of 

the M(16 USC 1811-1813) in amended to read as foUors: 

TITLE I-UNlTED STATES RIGHTS AND AUTHORITY 
REGARDING FISH AM) FISHERY RESO- 



Coast G ~ u d  and Koniag I n c o r p m d  and include the 
rieht to amatruct and dperate ~I I  road b r i d g s  
Buud d &r -uted imprmrments; m d  

(B) 40-foot ride utility casement .,jjent ta the .tar 
u w m e n t  h pUWwh (3UI of rht or . 
~ t m m u ~ W = - b J e b t h e C o u t ~ u u d . n d K O P I U .  
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(4) Thc - -teMnce, M d  o p m t i m  d . dock 
or k t i o o  d M y  stm&ue or (bin( oa the p r e m k  

la (c) of Schedule 4 of the -meat ir not d&. 
irrcu~irtcnt with the uscment for the harp landing easement 
a n d . c c a s t o a n d h o m t b e b & r g e h d i m g ~ r a u v s d b t h e  
United States Government (hreinafter mfemd to in this pam- 
graph u the "Covenunent'l if the dock facility is wnatmctcd 
or tbe utructurr or LO located approved by the Govern- 
menr Approval by tht&%veernment is deemed to be t e d  if a 
propovl for the a a a t ~ c t i o n  and location of the dock f.cility. 
structure, or thing b submitted to the Government and- 

(A) the Government d o a  not respond within 60 &p of 
r m i p t  ofthe propod; or 

(B) if resmnse with recommendations for modhication 
is eubmitted 6y the Government within 60 dam of receipt of 
the proposal. the p r o d  b modified in a manner nec  . 
e s s j  -b ruaon&Iy ntisfy the quirementa  of the 
Government- 

(i) to use the dock f d t y  for . barge landing uu u 
contemplated by the euemenr; and 

C i  to pennit .msr to and from the barge loading 
area to puMic highways for the tmusportmtion of maw 
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subsect~on (a). 
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60 day. rRer the d a t e d  lhe enactment of this title. 
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Act of 1972 (16 US.C. 1371(aXSWA)) u amended- 
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lOl(bX3 ofthe Marhe Mammal Protection Act of I972 with 
regard to such taking d. 

(c) ~ u v m o ~ s . - ~ u b ~ ~ ~ t i O h  (O) of m i o n  7 of the Endangered 
Spcia, Act of 1973 (16 US.C. 1536(0)) is mended- 
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(A) by inserting . sectaom 101 and 102 of the Marine 
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electromagnetic interference with the Coast Guard's Holiday 

Beach receiver Site or is operated or maintained under terms 

and conditions mutually agreeable to the Coast Guard and 

Koniag. If harmful electromagnetfc interference is discovered. 

the Coast Guard would have the authority to halt the activity. r- 746~~0 ~ L C T I D L ) ~ \ ~  I 
This section amends the Marine Mammal Protection Act 

(MMPA) and makes conforming amendments to the Endangered 

Species Act (ESA) to allow incidental taking of depleted as 

well as non-depleted species of marine mammals under certain 

conditions. 

The 1982 amendments of the ESA contained a provision that 

allowed the lncldental take of listed species if the result Of 

the consultation process was a non-jeopardy biological opinion 

or the specification of reasonable and prudent alternatives. 

and if the parties concerned took actions to minimize and 

mitigate the taking. The 1981 amendments of the MUPA contained 

provisions that allowed similar incidental taking of 

non-depleted marine mammals. Since species listed as 

threatened as endangered under the ESA are considered depleted 

under the MUPA and the more restrictive provisions of the MHPA 

prevail. the ESA provisions could not be used to authorize 

incidental taking of depleted marine mammals. even if the take 

involved was non-lethal and resulted in no jeopardy. 

The provisions of this section woyld amend section 

101(a1(5)(A) of the WMPA to allow incidental taking of depleted 

species of marine mammals under certain conditions and would 

amend the ESA to clarify that such taking must satisfy section 

101(a)(S)(A) as so amended. 

The combined provisions of the ESA and the "negligible 

impactn standard of the MMPA shopld secure effective protection 

for such listed marine mammals. 

Subsection (a) deletes.the phrase "that is not depleted" 

from section 101(a)(5)(A) of the MMPA. thereby allowing the 

incidental taking of depleted marine mammals pursuant to the 

same statutory requirements as are applied to the incidental 

taking of non-depleted specles. It is intended that the new 

statutory standards applied by the Secretary regarding depleted 

species be the same as those for non-depleted species. In 

order that there be no confusion as to the interpretation of 

the standard now applicable to incidental taking of both 

depleted and non-depleted species. it is explained below. 

It is intended that the term "negligible impact" as 

contained in subparagraph (5)(Al(i) of the MHPA be determined 

uith reference to the affected population of marine mammals. 

and not uith reference to the effects on individual members of 

any population. unless the resulting impact on the populations 

1s more than negligible. For instance, an individual whale 

might be affected by industrial activities so as to alter its 

course but that would likely result in a negligible impact on 

the individual and the population absent some other adverse 

impact. On the other hand. effects on individuals could result 

in a greater than negligible impact on the population depending 

on the number of individuals affected in proportion to the 



t o t a l  p o p u l a t i o n  o r  t h e  s e v e r i t y  o f  t h e  e f f e c t  on each  

i n d i v i d u a l .  

The term " n e g l i g i b l e  impact"  a s  a p p l i e d  t o  p o p u l a t i o n s  

means an impact  t h a t  canno t  r ea sonab ly  be expec ted  t o ,  and i s  

n o t  r e a s o n a b l y  l i k e l y  t o  a f f e c t  a d v e r s e l y  t h e  o v e r a l l  

p o p u l a t i o n  th rough  e f f e c t s  on annua l  r a t e s  o f  r e c r u i t m e n t  o r  

s u r v i v a l .  I t  i s  n o t  i n t ended  t h a t  t h e  S e c r e t a r y  f i n d  i m p a c t s  

t o  be  more t h a n  n e g l i g i b l e  when t h e  e f f e c t  o f  s p e c i f i e d  

a c t i v i t i e s  on t h e  p o p u l a t i o n  is c o n j e c t u r a l  o r  s p e c u l a t i v e .  

Impac t s  which a r e  n o t  n e g l i g i b l e  must be a t t r i b u t a b l e  t o  t h e  

a c t i o n  be ing  c o n s i d e r e d .  The d e g r e e  of c e r t a i n t y  o f  o c c u r r e n c e  

r e q u i r e d  i n  t h e s e  judgments shou ld  be  i n v e r s e l y  p r o p o r t i o n a l  t o  

t h e  r e s u l t a n t  harm t o  t h e  o v e r a l l  p o p u l a t i o n .  

It  is i n t e n d e d  t h a t  i f  t h e  S e c r e t a r y  f i n d s  t h a t  m i t i g a t i n g  

measu res  would r e n d e r  t h e  impac t  o f  a  proposed a c t i v i t y  

n e g l i g i b l e  when it  would n o t  o t h e r w i s e  s a t i s f y  t h a t  
\ .  

r equ i r emen t .  t h e  S e c r e t a r y  s h a l l  r e q u i r e  such measu res  by 

r e g u l a t i o n  under  subpa rag raph  ( 5 ) ( A ) ( i i )  a s  a  c o n d i t i o n  o f  t h e  

a u t h , o r i z a t i o n  f o r  any s u c h  i n c i d e n t a l  t a k i n g .  

A minor impact  upon a  s m a l l  segment o f  h a b i t a t  migh t  be  

found t o  be  more t h a n  n e g l i g i b l e  unde r  t h e  p r i o r  s t a n d a r d ,  even 

i f  i t  had no  impact  upon t h e  o v e r a l l  popu la t ion  u t i l i z i n g  t h e  

h a b i t a t .  But i t  is  a l s o  t h e  c a s e  t h a t  p o p u l a t i o n s  c o u l d  be  

a f f e c t e d  a d v e r s e l y  by a c t i o n s  t h a t  damage r o o k e r i e s .  ma t ing  

g rounds .  f e e d i n g  a r e a s  and a r e a s  o f  s t m i l a r  s i g n i f i c a n c e .  The 

S e c r e t a r y  s h a l l  t a k e  t h o s e  impac t s  i n t o  accoun t  when making a  

" n e g l i g i b l e  impactn  d e t e r m i n a t i o n  under  s e c t i o n  1 0 5 ( A ) ( 5 ) ( i ) .  

Because t h e s e  f a c t o r s  a r e  t o  be t aken  i n t o  a c c o u n t  i n  making 

such a  d e t e r m i n a t i o n .  subpa rag raph  ( a ) ( 2 ) ( A )  o f  t h i s  s e c t i o n  

d e l e t e s  t h e  p h r a s e  "and i ts h a b i t a t "  from subpa rag raph  5 ( A ) ( i )  

o f  t h e  HMPA. I t  i s  e x p e c t e d  t h a k t h e  e x i s t i n g  p r o v i s i o n s  o f  

t h e  ESA r e l a t i n g  t o  p r o t e c t i o n  o f  c r i t i c a l  h a b i t a t  w i l l  s e c u r e  

a d e q u a t e  p r o t e c t i o n  o f , a t a y , h a b i t a t  s o  d e s i g n a t e d .  noreover .  

t h e  p r o v i s i o n s  o f  subpa rag raph  ( 5 ) ( A ) ( i i )  o f  t h e  HHPA e n s u r e  

t h e  l e a s t  p r a c t i c a b l e  a d v e r s e  impact upon t h e  s p e c i e s '  h a b i t a t .  

even i f  it i s  n o t  d e s i g n a t e d  a s  c r i t i c a l  h a b i t a t  and even if 

t h e  impact  o f  t h e  a c t i v i t i e s  on t h e  p o p u l a t i o n  w i l l  be 

n e g l i g i b l e .  

S u b s e c t i o n  ( a )  a l s o  m o d i f i e s  t h e  s t a n d a r d  by which t h e  

S e s r e t a r y  is t o  e v a l u a t e  t h e  impact  on s u b s i s t e n c e  u s e s ,  i n  

e f f e c t  s u b s t i t u t i n g  "unmi t igab le  a d v e r s e  i m p a c t w  f o r  

" n e g l i g i b l e . "  Th i f  i s  a more workable  and e f f e c t i y e  s t a n d a r d .  

An "unmi t igab le  a d v e r s e  impactw i n  t h i s  c o n t e x t  is one 

t h a t  is a t t r i b u t a b l e  t o  t h e  p a r t i c u l a r  activities r e s u l t i n g  

from t h e  agency a c t i o n  be ing  c o n s i d e r e d  a s  opposed t o  

env i ronmen ta l  o r  o t h e r  e x t r a n e o u s  f a c t o r s .  and  is l i k e l y  t o  

r e s u l t  i n  a  r e d u c t i o n  i n  a v a i l a b i l i t y  o f  m a r i n e  mammals t o  a  

Level  i n s u f f i c i e n t  t o  a l l o w  f o r  a  h a r v e s t  o f  r e j o u r c e s  

s u f f i c i e n t  t o  meet  t h e  s u b s i s t e n c e  needs  o f  t h e  community f o r  
, 

mar ine  mammas by: (1 )  c a u s i n g  s u f f i c i e n t  numbers o f  t h e  

mar ine  mammal p o p u l a t i o n  s u b j e c t  t o  s u b s i s t e n c e  u s e  t o  v a c a t e  

s u b s i s t e n c e  h u n t i n g  a r e a s ;  o r  ( 2 )  d i r e c t l y  d i s p l a c i n g  

s u b s i s t e n c e  u s e r s ;  o r  ( 3 )  e r e c t l n g  p h y s i c a l  b a r r i e r s  between 

t h e  mar ine  mammals and t h e  s u b s i s t e n c e  h u n t e r s .  I n  a d d i t i o n .  



such an impact must also be one which cannot be sufficiently 

mitigated to increase that availability such that a harvest 

which meets the subsistence needs of the community may be 

obtairied. It is not intended thapthis section affect the 

interpretation of any other laws relating to subsistence uses. 

rights. obligations or responsibilities. 

The reference to "a cooperative agreementn in subparagraph 

(a)(2)(B) is intended to cover cooperative agreements such as 

the one entered between NOAA and the Alaska Eskimo Whaling 

Commission under both the Whaling Convention Act of 1949 and 

the MHPA. 

It is further intended that protection of the marine 

mammals and availability of the marine mammals for subsistence 

use be secured by regulations ander subparagraph (5)(Ar(ii) Of 

the HHPA. Subparagraph (a)(3)(B) amends subparagraph 

(5)(A)(ii)(I) of the HHPA to require that regulations be issued 

to ensure the least practicable adverse impact on such 

subsistence use even if the activity will not otherwise have an 

unmitigable adverse effect. Mitigating measures are intended 

to facilitate the harvest of sufficient resources to meet 

subsistence needs of the community and'to minimize the impacts 

upon subsistence species and users. The agency or applicant 

and affected subsistence users are encouraged to agree upon 

terms and conditions for activities which satisfy the 

operationalr scientific. or other needs of the agency or 

applicant and the requirements of the subsistence users. 

Applicants are also encouraged to meet directly uith 

subsistence users to develop agreements for specific activities 

which may have an impact on the availability of marine mammals 

taken for subsistence uses. 

It is intended that the Secptary amend the general 

regulations (50 C.F.R. 228.1 - 228.6) to implement the amended 

section 101ta)(5)(A) of the MHPA as it applies to depleted 

marine mammals in accordance uith the legislative intent as 

contained in this document and the changes brought about by 

these amendmen.t.3. It is anticipated, however. that new 

species-specific regulations would be required by section . 
lOl(a)(5l(A)(ii) of the MHPA for'specified activities in a 

specified region involving incidental taking of a depleted 

species. 

It is intended that. immediately upon passage of this 

legislation and subject to the provisions of other applicable 

law including the ESA. the Secretary may provide for incidental 

taking of depleted species under the HHPA by promulgating 

regulations required by section lOl(a)(5)(A)(ii) and issuing 

letters of authorization through procedures described for 

incidental taking of non-depleted species in current 

regulations (50 C.F.R. Part 228). The new regulations and 

letter; of authorization should be patterned after the cuirent 

regulations for incidental taking of non-depleted ringed seals 

(50 C.F.R. 228.11 - 2?8.14) uith necessary modifications to 

conform to these new provisions and the legislative intent 

expressed in this document. 



~ i n a l . 1 ~ .  subsections (b) and (c) make conforming 

amendments t o  the ESA t o  reflect the changes t o  the MHPA and to 

clarify the relationship between the two statutes. It is 

intended that the decision proceakes under the involved 

statutes be coordinated and integrated t o  the maximum extent 1 

This section contains provisions ordered reported 

unanimously b y t h e  Commerce Committee on September 24. 1986 

It grants legislative waivers from restrictions o n  vessel 

documentation under the laws o f  the United States for five 

vessels: 

(1) D S P l R I f  

The Committee approved a Jones Act waiver for the DUNES 

SPIRIT (U.S. official number 690176) because of t h e  need t o  

correct a questionable action by the Coast Guard regarding this 

particular vessel. This 45-foot sailboat. which is 4 9  gross 

tons and was built overseas. was purchased new from a 

New Jersey boat dealer in 1985. It i s  capable o f  carrying up 

to 2 4  passengers with a two-person crew. The buyer, a real 

estate company from Hilton Head Island. South Carolina. 

purchased this vessel for the exclusive recreational use o f  

time-share owners o f  a condominium project at Shelter Cove 

Harbour o n  Hilton Head. From August t o  November 1985. the 

time-share owners o f  the condominium development chartered the 

vessel o n  a bareboat basis for fpur days each week. Under 

terms o f  the August 1985 agreement. it i s  clear that the 
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United States Department of the Interior 
MINER4LS hlANAGEMEhT SERVICE 

WASHINGTON. DC 2 0 2 4 0  

In Reply Refer To: 
LMS-Mai 1 Stoo 644 

3 ;  I NAlI;:441 LL.F!l!l'iC iiillll;i 
SERVICE I I NOV 28 19% I 

CORRESPONDENCE CONTROL C . . I ~  

Dr. William E. Evans 
Assistant Administrator for Fisheries 
National Marine Fisheries Service 
Department of C m e r c e  
Washington, D.C. 20235 

Dear Dr. Evans: 

The Minerals Management Service (MMS) is currently awaiting Endangered Species Act 
section 7 biological opinions from the National Marine Fisheries Service (NMFS) 
for Alaskan Outer Continental Shelf (OCS) Oil and 6as Lease Sales 97 (Beaufort 
Sea), 107 (Navarin Basin), and 109 (Chukchi Sea). The MMS requested formal 
consultations for the leasing and exploration aspects of Sale 97 on July 10, 1985; 
for those of Sale 107, on Janbary 2, 1986. A June 6. 1986, consultation request 
letter confirmed that a consultation meeting for Sale 109 was held in Anchorage on 
March 25. 1986. and that the W S  believed this to be the official start date of 
formal consultation for leasing and exploration activities attendant that sale. 

In view of the time that has elapsed since these consultations began, and because 
we are trying to complete environmental impact statements for which the opinions 
are needed, we need to know the status of the opinions and would appreciate your 
help in securing their timely issuance. However,. we are also concerned that the 
opinions assess accurately and objectively the risk that potential OCS exploration- 
related oil spills pose to endangered whales in the Beaufort, Bering, and Chukchi 
Seas. The following observations indicate that it may be appropriate now to review 
and modify practices f o l l w d  in the past. 

In the NMFS draft opinions for Sales 97 and 107. which we were permitted to review 
earlier this year, the NMFS concluded that potential oil spills due to OCS 
activities during exploration would jeopardize the continued existence of bowhead 
whales. As we have subsequently noted, relative to these sales and specific 
exploration activities, the available data on oil spill risk, especially during 
exploration, do not warrant such a determination. Information documenting this 
view is contained in the enclosed sumnary paper. It was also included in more 
detailed analyses of oil spill risk presented by oil companies to the State of 
Alasb last winter relative to the State's review of its seasonal drilling restric- 
tion. The W S  presented it, too, in more detail to the N W S  last May relative to 
waiving the Federal seasonal drilling restriction in the Beaufort Sea to allow 
scientific research on the effects of noise on bowhead whales during their fall 
migration. Because ~ n i s  information was largely unavailable in its processed form 
during the early stages of the consultations and does not appear to have been 
factored into the draft opinions we have reviewed, we ask now that this be done. 
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Furthermore. because oil spill risk bears directly on 'jeopardy" conclusions in 
all Alaska opinions in which endangered whales are involved. we believe that the 
information enclosed warrants exclusion of oil-related jeopardy determinations 
from all three pending opinions. as well as their removal from previous opinions 
in which the risk of potential OCS-related oil spills during exploration was 
thought to be great enough to necessitate jeopardy conclusions. If the NMFS 
concurs with our view, oil spill-based jeopardy findings should be removed from 
previous opinions tnrough appropriate amendments. We think you will agree, 
after examining the enclosed information, the reasons for doing so are 
compel 1 ing . 
If you or your staff desire additional information on the oil spill issue or 
explanation of the enclosed sumnary, please let us know. Because of our need to 
complete preparations for Sales 97. 107. and 109 in the near future. we ask that 
you inform us as soon as possible about the status of these opinions and your 
decision regarding our suggested removal of oil spill-related jeopardy from 
biological opinions for Alaskan OCS sales. 

Enclosure 

Enclosure 

Probability of an Oil Spill from Offshore Exploratory Drilling: A Sumary 

An oil spill of 1.000 barrels or greater is very unlikely during exploration. 
The exploration spill rate for the U.S. Outer Continental Shelf (OCS) is 
0.083 spills of at least 1,000 barrels per billion barrels of oil found and 
produced (Sale 87 Final Environmental Impact Statement (€IS)). On a 
per-exploration-well basis (including delineation), the projected spill rate for 
proposed Sale 97 for spills of 1.000 barrels or greater fs 0.3 percent per well 
drilled (Sale 9 7  Draft EIS). The equivalent spill rate is 1.1 percent and 
0.5 percent per well drilled for proposed Sales 107 and 109, respectively 
(Sales 107 and 109 Draft EIS1s. in preparation). The differences in the per-well 
spill ,rate among these three sales are attributable to parallel. sale-specific 
differences in projected oil resources per well. 

These spill rates should not be equated with the level of risk to the whales. 
These spill rates are unrisked; that is.,they assume that the (unrisked) mean 
resource will be found and produced. The spill rate estimates would be lower if 
the probability of not finding any oil were factored into the calculation. In 
addition, a spill would have to occur when and where the whales were present and 
would have to contact the wha1e.s in order to put the whales at risk. A spill 
may also have to be considerably larger than 1,000 barrels to have a chance of 
contacting an appreciable numtler of whales. Factoring in the probability of not 
finding oil, the probability of a spill occurring during a season when whales 
are present, and the probability of spilled oil contacting a whale (derived from 
the Minerals Management Service's (WS's) oil spill-whale migration interaction 
computer model), the calculated risk of at least one bowhead whale contacting 
spilled oil is less than 1 percent for proposed Sales 97, 107, and 109. 

As part of its testimony of April 15. 1986. to the State of Alaska on seasonal 
drilling restrictions in the Beaufort Sea. the h o c o  Production Company included 
an analysis of the probability of a blowout and major oil spill resulting f r m  
exploratory drilling in the Beaufort Sea. This analysis, prepared by Dr. Frank B. 
Martin (Department of Applied Stat.istics, University of Minnesota), Is the first 
statistical analysis devoted strictly to exploratory drilling. Other published 
analyses have combined exploration with development and production blowout and oil 
spill statistics (Gulf Research and Development Company, 1983; Dahl et al., 1983; 
The Futures Group, 1982). 

Dr. Martin's analysis of blowouts and oil spills from exploratory drllling is 
different from the WS oil spill analysis used in EIS's. The W S  calculates the 
probability of an oil spill and its size-based upon the volume of oil produced. 
Because oil is not produced from exploratory drilling. Dr. Martin selected the 
number of wells drilled as his exposure variable. 

Dr. Martin based his analysis on MMS oil spill statistics for all U.S. OCS 
areas. The data indicate that 31 blowouts were reported for 4.824 exploratory 
wells from 1971 through 1984. He calculated the blowout rate to be 0.64 percent 
(31/4,824 x 100) with an upper 95 percent confidence level af 0.83 percent. He 
concluded that there is a 9 5  percent degree of confidence that the unknown 
probability of a blowout fran exploratory drilling is less than 0.83 percent. 
Conversely, the unknown probability of a blowout not occurring from exploratory 
drilling is greater than 99.17 percent. The W S  m a  indicated that no oil had 



been s p i l l e d  as a r e s u l t  o f  a blowout during exploratory d r i l l i n g  i n  any OCS area, 
inc luding Alaska, from the incept ion o f  the OCS p r o g r m  through 1985. Using these 
data. Dr. Mart in  ca lculated t h a t  the p r o b a b i l i t y  o f  a major o i l  s p i l l  from 
exploratory d r i l l i n g  i s  zero percent w i t h  a 95 percent confidence leve l  of 
0.0004 percent. 

Gulf Research and Development Company (Gulf) (1983--ci ted  i n  Manadri 11. 1985) 
evaluated the  p r o b a b j l i t y  o f  blowouts from offshore we l l s  d r i l l e d  worldwide during 
the  per iod 1955-1980. Unl ike the Mart in  analysis. Gul f  d i d  not o r  could not 
d is t ingu ish  between explorat ion and development we1 1s. Gul f  recorded 162 blow- 
outs f o r  36.633 w e l l s  surveyed. The average blowout r a t e  from t h i s  data base i s  
0.44 percent (162/36.633 x 100). This r a t e  i s  approximately two-thirds of the 
value reported by Mar t in  (1986) f o r  explorat ion wel ls  only. 

Oahl e t  a l .  (1983--cited i n  Manadri l l .  1985) evaluated the  records o f  
11.160 offshore explorat ion and development wel ls  f o r  the  per iod 1976-1980. A 
t o t a l  o f  46 blowouts was recorded f o r  these wells. The average blowout r a t e  from 
t h i s  data base i s  0.41 percent (46/11.160 x 100). This r a t e  i s  very s im i la r  t o  
t h a t  reported by Gul f  (1983). 

I n  i t s  study o f  offshore o i l  s p i l l s  f o r  the  Bureau o f  Land Management. the Futures 
Group (1982) evaluated the number and s ize  o f  o i l  s p i l l s  r e s u l t i n g  from various 
accidents inc luding blowouts. The study o f  p lat form accidents d i d  not d is t inguish 
between explorat ion and development wells. The analysis was focused on the Gulf 
o f  Mexico because of the  large data base avai lab le f o r  t h a t  area. Of the 
236 accidents recorded i n  the Gulf o f  Mexico from 1964 t o  1980. 79 (33.5 percent) 
were blowouts. F i n i t e  o i l  sp i l l age  exceeding 50 barre ls  was reported f o r  19 
(24.1 percent) o f  these blowouts. No o i l  sp i l l age  as t h e  r e s u l t  o f  a blowout was 
reported f o r  exploratory d r i l l i n g .  Most blowouts consisted o f  gas and d r i l l i n g  
mud. Based on data developed by the U.S. Geological Survey (USGS), dur ing the 
per iod 1964-1980, the  average blowout r a t e  i n  the Gulf o f  Mexico was 0.ZCpercent 
(79 blowouts from 31.430 wells). S t a t i s t i c s  compiled on the  Gulf o f  Mexico f o r  
the same time per iod (1964-1980) by World Information Systems ( c i t e d  i n  The 
Futures Group, 1982) ind icated t h a t  the average blowout r a t e  was 0.43 percent 
(134 blowouts from 31.430 wel ls) .  (The discrepancy between the f ind ings o f  the 
USGS and the World Informat ion Systems was probably associated w i t h  d i f f e r e n t  
c r i t e r i a  f o r  de f in ing  blowouts, although the c r i t e r i a  themselves were not 
described.) The average value calculated from the data o f  World Information 
Systems i s  very c lose t o  the values reported by 6ul f  (1983) and Dahl e t  a l .  
(1983). 

Manadr i l l  D r i l l i n g  Management, Inc. (1985) reported t h a t  293 explorat ion wel ls  
have been d r i l l e d  on the  Canadian cont inenta l  shelf.  Three blowouts have been 
reported (see below). The average blowout r a t e  f o r  the  Canadian continental shel f  
i s  1.024 percent (3/293 x 100). This r a t e  i s  higher than the ra tes  discussed 
previously. However, two o f  the blowouts reported occurred from d r i l l s h i p s  i n  the 
Canadian Beaufort Sea i n  1976, the  f i r s t  year f l o a t i n g  d r i l l i n g  u n i t s  were used i n  
the  area. One w e l l  involved an underground r a t e r  f l ow which l a t e r  flowed water 
and gas t o  the sea f l o o r  around the casing and eventual ly  stopped flowing. The 
other  involved a shallow water and gas flow also around the casing and which also 
stopped flowing. Nei ther  o f  these we l l s  flowed o i l .  The flow o f  water t o  the 
surface was a r e s u l t  o f  poor cement around the casing. Improved cementing 
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procedures and d i f f e r e n t  casing se t t ing  depths have been used t o  correct  t h i s  
probleca, and over 20 addi t ional  wel ls  have been d r i l l e d  f r a n  d r i l l s h i p s  without 
fu r the r  inc idents of t h i s  type i n  t h e  Canadian Beaufort. These inc idents are 
s i g n i f i c a n t l y  less  severe from an operational o r  environmental standpoint than. 
for example, t h e  I x t o c  o r  Santa Barbara blowouts where o i l  and gas under h igh 
pressure entered the we l l  bore and escaped t o  the ocean and atmosphere. For 
comparison w i t h  other  blowout s t a t i s t i c s ,  the  M S  be1 ieves these two events could 
be deleted from t h e  Canadian blowout s t a t i s t i c s ,  as they are not representative o f  
blowout probabi 1 i t i e s  for  d r i  11 ship operations under current  operating procedures. 
Accordingly, the  blowout r a t e  f o r  of fshore Canada would drop from 1.024 percent 
(3/293 x 100) t o  0.34 percent (1/293 x 100). s i m i l a r  t o  blowout ra tes  f o r  
operations i n  other  of fshore areas. 

Bottom 
F loa t ing  Float ing Founded I c e  
I c e F r e e  Beaufort Beaufort P lat form Tota l  - - - - -  

Wells 217 19 27 30 293 

Blowouts 1 2 0 0 3 

Catastrophic o i l  s p i l l s  r a r e l y  r e s u l t  from exploratory we l l  b lwou ts .  As noted 
above, no o i l  has been s p i l l e d  on the U.S. 0CS as a r e s u l t  of a blowout dur ing 
exploratory d r i l l i n g .  Podio e t  al.  (1983) s tud iedvar ious  charac te r i s t i cs  o f  wel l  
blowouts i n  the Texas and Louisiana g u l f  coast region. Their study included both 
onshore and of fshore wel ls  and exploratory and development wells. The frequency 
o f  blowouts appeared t o  be greater offshore than onshore. The ma jo r i t y  o f  
blowouts i n  the 6 u l f  o f  Mexico were gas (rather than o i l )  blowouts, and discharged 
mater ia ls  were general ly  gas and mud (Podio e t  al.. 1983). Offshore o i l  blowouts 
i n  the Gul f  o f  Mexico were described as "very rare: The durations o f  250 blow- 
outs studied by Podio e t  a l .  (19831 were as fol lbws: 

Less than 1 day 102 blowouts (40.8 percent) 
From 1 t o  3 days 75 blowouts (30.0 percent) 
From 4 to -  30 days 60 blowouts (24.0 percent) 
Longer than 30 days 13 blowouts (5.2 percent) 

The most c m o n  method of we l l  con t ro l  fo l lowing a blowout was through t h e  
c i r c u l a t i o n  o f  heavy mud. Control o f  259 blowouts, f o r  which appropriate data 
were available. was through natural processes (br idging)  i n  101 (39.0 percent) o f  
the  incidents. 8ridgSng resul ted i n  the contro l  o f  85 (84.2 percent) o f  the wells 
con t ro l led  through natura l  processes. Bridging occurred i n  61 o f  the  wel ls  i n  
less than 3 days and i n  ha l f  of the we l l s  i n  less than h a l f  a day. The authors 
caut ion t h a t  these ra tes  o f  br idging r e f l e c t  the nature o f  unconsolidated g u l f  
coast sediments and should not be extrapolated as charac te r i s t i c  o f  other regions. 
Depletion of reservo i r  pressure accounted fo r  the con t ro l  o f  16 (15.8 percent) o f  
the  wel ls  con t ro l led  through natura l  processes. 

Based upon i t s  analys is  o f  blowouts, Manadr i l l  (1985) proposed t h a t  blowouts occur 
approximately three t i n e s  more frequently during explorat ion than during produc- 
t i on ,  regardless o f  the  operating area. I n  contrast, M S  (1983) s t a t i s t i c s  



indicate that during the period 1971-1982, exploratory drilling accounted for only 
31.6 percent of all blowouts reported on the U.S. OCS. Production (drilling. 
production. workover, and completion) blwouts accounted for the remaining 
68.4 percent. Production drilling accounted for only 27.8 percent of all reported 
blwouts. Podio et al. (1983) reported that of 228 blowouts studied in the gulf 
coast area, 101 (44.3 percent) occurred during 'tripping inm or "tripping out." 
The second most frequent activity during blowouts was dri 11 ing (29.4 percent 1. 

Two compelling points can be swarized from all these statistics: First, no oil 
has been discharged into the ocean as the result of a blowout during exploratory 
drilling in the U.S. OCS or the Canadian Beaufort. Second, currently available 
information indicates that the probabi 1 i ty of a blowout during exploratory 
drilling on the U.S. OCS is 0.64 percent, and the upper limit of the probability 
of a major oil spill from the blowout of an exploratory operation is 0.0004 percent. 
These figures reflect statistics based on operational technologies that were in 
use as long as 15 years ago. We expect that modern technologies and procedures 
which have been developed as a result of past operations in the Arctic. especially 
Alaska and Canada, would reduce these probabilities further. 

besides these statistics, other consideratibns argue against the need to impose 
what amounts to excessive and unwarranted constraints on exploration activities 
through oil spill-related jeopardy conclusions in NMFS biological opinions. Any 
proposed exploration in the Beaufort. Bering, and Chukchi Seas will have to 
satisfy the operational requirements of the MS. hong these requirements are 
those of Alaska OCS Operating Order No. 2, which includes (1) a Critical 
Operations and Curtailment Plan (COCP) that describes, among other items, how the 
operator will safely and promptly secure the well, disconnect from the wellhead. 
and move offsite in the event of unfavorable operating conditions or other situ- 
ations, and (2) monitoring of .ice. meteorological, and oceanographic conditions. 
The COCP is included in the lessee's exploration plan or Application for a Permit 
to Drill (APD) and must be approved by the WS. 

Blowout preveation equipment will be installed on each well, and pressure tested 
periodically. All personnel involved in drilling operations will be required to 
attend and pass the WS-approved well control training program. The APD for each 
we1 1 outlines the operator's casing, cementing, and mud programs which are 
designed to effectively control anticipated formation pressures and subsurface 
geologic conditions. Each APD will be reviewed and approved only if it meets 
prescribed technical standards. The W S  will provide continuous or near- 
continuous inspection of all exploratory operations in these areas to ensure that 
a1 1 regulations, orders, lease stipulations, and conditions of approval of 
exploration plans, APO's. and COCP's are being fully complied with, and that no 
unnecessary risks are being taken by operators that could jeopardize the safety of 
the well or personnel. or increase potential for blowouts or oil spills. 
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Table I-1 
Sale 97 Recreation and Tourirr Xelative to OSRA Segments 

OSRA rao. NO. LOW (L ($sf &ma &" (L) COMBINED - 
V U U ~ /  HIGH (812' gP&~,  

Mean 2 5 

Source: MHS. Alaska OCS Region. 

11 Economic and nonecondc factors are ranked on a scale of 1 to 10. 
51 - A determination of L (Low) or H.(High) b & d o  by comparing the rank with 

the column Mean. 
31 The Types 111 and IV in parenthere#()--high eaoaonic qualities with low - 

noneconomic valuer and low economic values with low noneconomic values-- 
are less related to recreation and tourfr and are not discusred in detail 
in the EIS. 
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One of the major permits required for  the operation of oil and gas 
drl l l ing facilities is  a National Pollutant Discharge Elimination System INPDESI 
permit under the Clean Water Act I the Act o r  CWA hereafter) for discharges 
into marine waters. Authorized discharges from oil and gas dri l l ing opera- 
tions include dri l l ing muds and cuttings. sanitary and domestic wastewater, 
desalination uni t  discharges, boiler bawdown, uncontaminated ballast and 
bilge water. blowout preventer fluid, excess cement slurry. deck drainage. 
non-contact cwl ing water, f i re control system test water and test fluids. 

Section 3011al of the Act provides that the discharge of pollutants is  
unlawful except i n  accordance with the terms of an NPDES permlt. Under the 
Environmental Protection Agency's (EPAI reguiations I W  CFR 122.28(a112)1, 
EPA may issue a single general permit to a category of point sources located 
within the s ~ m  geographic area I f  the regulated point sources: 

(1) involve the same or  substantially similar types of operations; 

12) discharga the same types of wastes; 

131 require the s m  effluent limitations or operating conditions; 

(4) require similar monitoring requirements: and 

(51 In  the opinion of the Regional Administrator. are more appropri- 
ately controlled under a general permit than under Individual 
permlts. 

I n  addition, under EPA regulations I40 CFR 122.281clll)l. the Regional 
Administrator is  requlred to issue general permits covering discharges from 
offshore oil and gas facilities within the Region's jurisdiction. Where the off- 
shore area includes areas for which separate permit conditions are required, 
such as areas of biological concern, a separate indivldual or general permit 
may be issued by  the Raglonal Administrator. 

The Agency's recent permit decisions i n  Alaskan OCS areas have L m n  
that exploratory oil and gas facilities are more appropriately controlled by  a 
general permit than by  individual permits. EPA expects to Issue a general 
permit for exploratory dri l l ing operations for Lease Sale 97. 

EPA is issuing an individual permit for the f i r s t  offshore oil and gas 
development and production operation in the Alaskan Arctic, the Endicott 
Development Project. This operation differs significantly from exploratory 
dri l l ing operations covered b y  the existing general permit for the Beaufort 
Sea i n  that It entails the discharge of substantially larger quantities of 
dri l l ing muds and cuttings over a period of several years. An individual 
permlt is  tharefore required to impose the necessary effluent limitations and 
monitoring raquiraments for the Endicott Project. EPA, similarly, may elect 
to issue individual NPDES permits for future development and production 
operations in Lease Sale 97. This issuance of indivldual or general NPDES 

Ocean Discharge Criteria: 

Section 403 of the Act requires that an NPDES permlt for  a discharge 
into marine waters located seaward of the inner boundary of the territorial 
seas be issued in accordance with guldelines for determining the degradation 
of the marine environment. These guldelines. referred to as the Ocean Dis- 
charge Crlteria 140 CFR Part 125. Subpart MI. are Intended to "prevent 
unreasonable degradation of the marine environment and to authorize imposi- 
t ion of effluent limitations, including a prohibition of discharge, i f  necessary. 
to ensure this goal" (45 FR 65942. October 3. 19801. 

I f  €PA determines that the discharge will cause unreasonable degrada- 
tion, an NPDES permlt will not be issued. I f  a determination of unreasonable 
dagradation cannot be made becausa of a lack of sufficient information then no 
discharge can be permitted except under a very limited set of circumstances. 
To permit a discharga EPA must be able to determine that the proposed dis- 
charge would not cause irreparable harm to the marine environment. and that 
there are no reasonable alternatives to on-site disposal. 

To assess the probability of irreparable harm, EPA is requlred to make 
a determination that the discharger, operating under appropriate permit con- 
ditions, will not cause permanent and significant harm to the environment 
during a monitoring period in which additional information Is gathered. I f  
data gathered through monitoring indicate that continued discharge may cause 
unreasonable degradation. the discharge must be halted or additional permlt 
limitations established. 

The determination of unreasonable degradation must be based on the 
following factors: quantities, composition, and potential for bioaccumulation 
or persistence of the pollutants discharged; potential transport of such pol- 
lutants; the canposition and vulnerability of biological communities exposed to 
such pollutants: the importance of the recelving water area to the surround- 
ing biological wnununlty: the existence of special aquatic sites; potential 
impacts on human health; impacts on recreational and commercial fishing; 
applicable requirements of approved Coastal Zone Management Plans: marine 
water quality criteria developed porsuant to section 3Wla l (O of the Act; and 
other relevant factors. 

This appendix is  based, largely, on EPA's evaluatlon (against these 
criteria) of the effects of discharges resulting from oil and gas exploratory 
drl l l ing on leases issued by  MMS for OCS Lease Sale $87. Sale #87 includes 
submerged OCS lands that are entirely within the boundaries of the area 
being considered for lease In Sale 197. Thls analysis is referred to as an 
Ocean Discharge Criteria Evaluation o r  ODCE. EPA developed an ODCE for 
OCS Lease Sale #97. i t s  conclusions concerning the fate and effects of 
dri l i ing effluent discharges were essentially identical to those reached In the 
ODCE for Sale 187. [Cooper Consultants. inc.. et. al; 19851. 

Technology-Based Effluent Limitations: 

The Act requires particular classes of industrial dischargers to meet 
technology-based effluent limitations established by  €PA. The Act provides 
for implementation of these technology-based effluent limitations in three 

permits for  future development and production operat~ons i n  Sale 97 is. how- 
aver. not included hara as a part of EPA's proposed action. 

EPA anticipates promulgating New Source Performance Standards 
(NSPS), under Section 306 of the CWA, for the offshore subcategory of the 
oil and gas extraction point source category of industrial dischargers prior to 
permit issuance for thls lease sale. Therefore, the NPDES permit must be the 
subject of an environmental review under the National Environmental Policy 
Act (NEPA), pursuant to Section 5111cl(l) of the CWA. EPA expects to 
adopt the Final Environmental Impact Statement IEiS) for  this lease offering 
i n  order to satlsfy this requirement, in  accordance with the requirements of 
the Council on Environmental Quality's ICEQ'sI regulations governing the 
implementation of the procedural provisions of NEPA [W CFR Part 15001. 

EPA therefore offered to be, and was accepted as. a cooperating agency 
in the development of the EiS. The Minerals Management Service (MMSI 
requested that EPA provide an appendix to the EIS which wouid evaluate the 
impacts of exploration phase discharges on marine biota and water quality. 

This appendix characterizes the expected discharges and evaluates their 
potential effects on the environment. Thls evaluatlon is  based only on the 
discharges that will occur during expioratlon actlvlties. It does not address 
impacts from petroleum development and production, impacts associated with 
noise, island or causeway construction. spills. or similar perturbations. i n  
addition, cumulative impacts resulting from concurrent Lease 87 and Lease 97 
exploration activities are addressed only In general terms because the precise 
timing and location of the actual explwdion is  unknown et th ls  time. 

DESCRIPTION OF ALTERNATIVES 

This section f i rs t  notes the estimated schedule for ectlvitles i n  the 
planning area and discusses the requirements applicable to EPA in Its d8vai- 
opment of NPDES permlts. Finally, it describes the alternatives being consld- 
ered as a part of the development of the NPDES permit for the sale area. 

Sale 97 is  currently scheduled to be held i n  December 1906. 
Exploratory dri l l ing i n  the blocks leased as a result of thls sale could begin 
in 1987. The f i rs t  delineation well could be dri l led i n  1988, the s-nd 
dri l l ing seawn. Dri l l ing of exploration and delineation wells could continue 
through 1991. The amount of time required to d r i l l  and test expioratlon wells 
is estimated to be about 90 days. (Roberts. 19851. 

CLEAN WATER ACT PERMIT REQUIRDTNTS 

Sections 301lb), 304. 306, 308, 401, 1 2 ,  and W3(c) of the Act provide 
the basis for NPDES permit conditions. The general requirements of t h e  
sections fal l into two categories, whlch are descrlbed below. 

stages. First. application of "best practicable control technology currently 
available" (BPT) is required not later then July 1. 1977. In general, BPT 
represents the average of the best existing performances of well known tach- 
nologies for control of traditional pollutants. €PA promulgated effluent Iimi- 
tations guidelines requiring Best Practicable Control Technology Currently 
Available (BPT) for the Offshore Subcategory of the Oil and Gas Extrection 
Point Source Category I W  CFR Part 435, Subpart A l  on Apri l  13. 1979 (44 
FR 22069). BPT for this industrial subcategory limits the discharge of oil - 
and grease in produced water to a daily maximum of 72 mi i l igrms per l i ter 
(mgl l l  and a th i r t y  day average of 48 mgll: prohibits the discharge of free 
oil in  deck drainage. dri l l ing fluids, dr i l l  cuttings. and well treatment fluids; 
requires a minimum residual chlorine content of 1 mgl l  i n  sanltary discharges: 
and prohibits the discharge of floating solids In  sanitary and domestic wastes. 

Second, the Act requires that effluent limitations be based on the appii- 
cation of "best available technology economically achievable" (BAT). repra- 
senting at a minimum the "best" treatment technology performance i n  tha 
industrial category. Furthermore. control of "conventional pollutants" lo l l  
and grease. biochemical oxygen demand. suspended solids, pH, and fecal 
coliform) must be achieved through "best conventional pollutant control tach- 
nology" (BCTI. Control of "toxic pollutants" (40 CFR W1.15) by  BAT and 
conventional pollutants by  BCT must be achieved b y  no later than July 1, 
1984. I n  no case may BCT or BAT be less stringent than BPT. Permits 
must impose effluent limitations which control non-conventional pollutants 
1i.e.. those which are not toxic or conventional pollutants) b y  means of BAT 
not later than July 1, 1987. 

Finally. effluent limitations based on best demonstrated control tachnol- 
ogy must be imposed with the development of new source performance stan- 
dards. 

BATIBCT effluent Iimltations guldelines and NSPS were proposed i n  
August 1985 I50 FR 3U592). Promulgation of these guldallnes and standards 
i s  expected t o  t a k r a t  iaart e year from the data of proposal. i n  the absanca 
of effluent limitations guldelines for the Offshore Subcategory, permit condi- 
tions must be established using Best Professional Judgment IBPJI procedures 
I40 CFR 122.43, 122.44. end 125.3). NPDES permlts lssued for offshore oil 
and gas operations will therefore contaln BAT and BCT effluent limitatlons 
which reflect either promulgated guldelines or bast professional judgment 
determlnations. depending on when the guldelines and permlts are lssued. 
Previous BPJ determinations for offshore oil and gas exploratory operations 
were incorporated Into the general permlts for the Bering and Beaufort %as 
I49 FR 23731, June 7. 1984) and for Norton Sound I50 FR 23578, June 4, 
1985 I7 

Proposed BAT guideiines wouid prohibit the discharge of free oil i n  the 
discharges; prohibit the discharge of dri l l ing f luids that are oil-based or that 
contaln diesel oil; prohibit the discharge of dr i l l  cuttings that contain diesel 
oil or that are generated with the use of dr i l l ing fluids that are o i l - b a d :  
limit the acute toxicity of dri l l ing f lu id discharges: limit the mercury and 
cadmium content of dri l l ing fluids; and require a residual chiorlne content of 
1 mgl l  In sanitary discharges. Proposed BCT guideiines are the same as 
BPT. NSPS are proposed to be the same as BATIBCT effluent ilmitations 
with one exception. NSPS would impose a prohibition on the discharge of 
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produced water from all oil production facilities lou ted  In  shallow water 
areas. Produced water discharges from all other offshore facilitias engaged i n  
exploration. development. and production activities would ba limited to a 
maximum oil and greaaa concentration of 59 mgll. 

LAND DISPOSAL ALTERNATIVES 

I n  the evant that EPA decides Ion the basis of the ODCEl t o  prohibit 
discharges of dr i l l ing muds from exploratory operations several alternatives 
and t u h n i q u n  for  Iand disposal are available. These i&lude: 

- Storage i n  pits or sumps; 

- storage In abandoned gravel p i ts  and quarries 

- d i r u t  disposal ovar Iand surfews; and 

- subsurfece injection or burial. 

A l l  lend disposal e l ternnt ivn for offshore dri l l ing wil l  require trans- 
portation of dr i l l ing muds and fluids t o  disposal sites. This could b. eccom- 
pl1sh.d b y  barging in the open water wason and by  t ruck during the 
ce-wvared u a w n .  During f r r z e u p  and spring breakup the muds would have 

t o  ba stored an-site if Iand disposal is  required. 

EXPLORATION LOCATIONS 

Thare have k n  three lease sales IBF. 71. and 87) in this planning 
a r m  before the currently planned sale. The Beaufort Sea planning area and 
currently 1 a . d  blocks within the area are prasented i n  Figure 1. As shown 
In  Figure 1. many of tha most shoreward blocks have elready been leased. 
However. the sale 97 area extends offshore into waters d u p e r  than those 
offared i n  the t h r r  previous Ieaw sales. EPA may elect t o  modify tha Sale 
87 permit t o  include Sale 97 offerings. Additionally. tho Sale 87 ganerai per- 
mit ragulatas discharges from operations on state Ieased submargad lends, 
from state Iaase offerings 39. U3. and 430, which are within the t h r r  mile 
limit. 

Water depth ranges of the leased and unleased tracts of the Baaufort 
Sw Planning Area are summarized below: 

-ITION AND WANTITIES OF MATERIALS DISCHARGED 

TYPES OF DISCHARGES 

The process of oil and gas exploration can produce a wide range of 
waste materials from the dri l l ing process and from the maintenance and sup- 
port of equipment and personnel. Discharges from exploratory dri l l ing 
Include. 

- dr i l l ing muds 

- d r i l l  cuttings 

- sanltary and domestic wastewater 

- dasalinetion uni t  discharges 

- boiler blowdown 

- test f luids 

- deck drainage 

- uncontaminated bilge and ballast water 

- non-contect cooling water 

- fire control system test water 

- blowout preventer f luid 

- excess cment  s lurry 

Sanitary waste discharges should be less than 10,000 gallons per day 
and would consist of secondary treated and chlorinated domestic sewage. 
Oxygen consumption of treated sewage effluent is  a potential concern during 
under-icm diaposal because ambient oxygen concentrations under ice may 
approach low levels I 6  mgll). However. dissolved oxygen depression result- 
i ng  from this discharge would not ba significant when ambient levels are at 
 east 1 mgl l  above the standard iusually 5 mg l i l .  Domestic waste (shower 
end sink drainage1 should not result i n  a significant pollutant loading and is 
-times reused to make dr i l l ing muds. rather than discharged. 

Desalination units may discharge approximately 200,000 gallons per day 
of seawater at a salinity which is  twice as high as that of normal seawater. 
Boiler blowdown may be discharged once o r  twice e year and should not bm a 
significant source of pollutant loadings. 

Water Depth 
Ranae lm) 

PERCENT WITHIN DEPTH RANGE 
Pravious 
Lease Sales Sale 97 

Less than 20 
20-40 
t reater  than 40 

Source: Roberts 11985) 

Less than 10 
Less than 20 
75 

As ind iu ted  above, the majority of Lease Sale 97 is  i n  water depths 
greater than 40 m. The Chukchi Sea (45 p r c e n t  of the sale area; all d a p t h ~  
greater than 40 metersl and the shoreward-most 15 miles adjacent to Point 
Barrow and the Arctic National Wildlife Refuge are proposed deferral areas 
within the Planning Area. These areas are shown on Figure 1. The final 

lease sale configuration may include any or ail of these three areas. 

Test fluids are discharged from a well upon i ts  completion. They may 
consist of formation waters, oil, natural gas, or formation sands. They are 
stored and treated to r m v e  oil before being discharged or flared. Previous 
permits have required that these discharges have a of between 6.5 and 
8.5. 

Some deck drainage and f i re control system test water may be produced 
and discharged during summer months. This would consist of rain and wash- 
water from the dack and dri l l ing floor. as well as water used to test the f i re 
control system. Cutters would carry the drainage (and test water1 to a sump 
tank where oil would be separated from the drainage before the water would 
be discharged. Bilge waters are also treated for the removal of oil prior to 
discharge. Although ballast waters are not similarly treated, previous per- 
mits have prohibi:ed any discharges that would produce an oil sheen on the 
water. 

The primary constituents of blowout preventer f luid are ethylene g l y w l  
and water. Ethylene glycol is  not highly toxic and has been rated as a 
"minor" health hazard (Zajic and Himmelrnan. 1978; p. 231. Except for i ts  
elevated temperature, the composition of non-contact cooling water will not be 
significantly different from seawater. 

Finally, cement, along with muds and cuttings. would be discharged on 
the ocean floor i n  the early phases of drilling. before the well casing is set, 
and during abandonment and plugging. These cement discharges are not 
expected to ba a significant pollutant loading. (Jones E Stokes, 1984; 
Pp. 9-12] 

QUANTITIES OF DRILLING MUDS AND CUTTINGS 

Dril l ing muds and cuttings discharges are the major pollutants associ- 
ated with exploratory drilling. For exploration and delineation wells, the 
estimated average depth. amount of dri l l ing mud required, and weight of cut- 
tings produced are shown i n  Table 1. The primary disposal method for 
dr l l l ing muds and cuttings would be discharge into the water at the dr i l l ing 
site under conditions prescribed by EPA's NPDES permit. 

CHEMICAL CDWOSITION OF DRILLING MUDS 

Dril l ing muds are complex mixtures of clays, barite, and specialty addi- 
tives. The composition of dri l l ing mud can vary over a wide range from one 
hole to the next. as well as during the completion of a single hole. As the 
hole bewmes' deeper and encounters different formations, the type of mud 
may need to bm changed or the composition altered. 

1. pH is  a measure of the acidity and alkalinity of liquids. It measures 
acidity and alkalinity based on an index which quantifies the hydrogen 
ion concentration of the l iquid being tested. pHs range from 1 to 14. 
Fresh water has a neutral pH (7). The scale is logarithmic; that is. a 
l iquid with a pH of 6 is ten times more acidic than a liquid with a pH of 
7. 



Eight generic mud types have b.an e v a l u d  by EPA during parmit 
developmant. B.uuse It is mn known which of th  muds wlti #m usd,  l list 
of potential contaminants and their maximum authorized discharge concentra- 
tions has b..n compiled in  Table 2. Water quality crlterie w e  not availsbia 
for t h s e  constituents, most of which are c o n s i b r d  non-toxic. 

I n  8ddition to the p n e r l c  muds. downhole additives ere used for yn- 
cific problems that may ba enwuntarad. These additives can range from 
simpla organic salts to complex organic polymers. These potential spuislty 
additives are sumnurizad in  Table 3. The concentretions of the- additives in  
mud can vary widely. 

W.1.r qualliy criteria are not evaileble for most of the additives. Cen- 
erelly. quentities used are not large. Spotting materiel iubrlunts. zinc cer- 
bonate. entl fillers (wllophane, m i u  hulls) are used in  th. greatest quanti- 
ti-. Th.u ddltlvms w e  generally diuh8rg.d to the envimnmnt. Collrc- 
tion and separation of spotting fluid contaminated muds is .onntimes required. 

Exploration end Delineation Wells 
Average Depth IMetersl 4.050 11,050 

Drilling Mud Requ i rmnts  
Average for ail Wells (Dry Tons1 970 970 

Th. majority of these 8ddltive constitu8nts are not highly toxic. Zinc 
ampounds .nd p.1rol.wn-basad formulations ere of primary conwrn. ExpWed 
ambient concantratioca unnot  b8 quantified at thls time. although they are 
a x p u t d  to ba low due to high dilution rates and low usage. 

Totel for 8II Wells (Dry Tons1 11.730 17.460 

Dril l Cuttings 
Average for ell Wells (Dry Ton*) 

For explwetory discharges, the presenw of potentielly toxic t raw ale- 
ments in  drilling muds and cuttings is of primary conwrn. M.t.1~ including 
lud.  zinc. morcury, arsenic. and cadmium can ba prewnt n lmpurit ln i n  
bmrite; chromium is p reunt  i n  chroma lignosulfonetes and chroma-trutd lig- 
nlta. Dril l  pip. dopa and dr i l l  collar dopa m y  also contribut. coppar. led .  
and zinc to th8 dlschargas. Data from several sour- weru combinad to pro- 
d u u  th8 expacted whole mud nuximum t r u e  metal wnuntr8tions In drilling 
muds p- id I n  Tabla 4 (Tatre T u h  1984). 

Totel for all Wells (Dry Tons) 16.200 32.400 

a. This table assumes that nine explontory wells would be drilled in  the 
maan r e w u r u  case end that eightwn exploratory wells would be drilled 
in  the nuximum r e w u r w  case. After compieting the ODCE for thls sale 
EPA ruelved revised as ti nut.^ for both the numbar of wells that ara 
likely to ba drilled in  the B d o r t  EN pbnning a n 8  end the quentity 
of dri i l in muds which woulil k dkch.g.d. T h u b  revisions will be 
r.fluted% the final varsion of T)w appendix p r i n t d  in  the Final EIS. Udng dr.dg.d meterial eiutrieta partitioning data. Bi  ham at aI. ll98.21 

d.ve1op.d estlnutes of dissolved metel concentretlons assoc7at.d wlth driillng 
muds end cuttings. This approach was c o n s i b r d  appropriate b u m  the 
majority of bulk meteis i n  both dredged nuteriale and drilling muds are inwr -  
p o r a t d  into th. crystalline Iet t iw of inorganic pert ic lu end are. therefore. 
not blwveilable. Table 5 presents concentrations of metals observed In the 
d i d  and diswived f r u i i o n  (based on elutriate analyses). The data represent 
.pproxinutely 50 s.perate analyses of sadimnt i  from the fast  end Gulf 
c08ets. 

Source: Robr ts  1985. Table 16. 

Authwlud  Spd.)(y Addi t iwr 
R*vv Functkn Grvk ~..cri~tim* 
h.+bstitute for Attepulgite S.~i'Jlit. 
or Bentonite Clay: Yarivr Al lu lor izd - 

Crrrk DacrIptbn IFwndl pr W I  
I U n h  OU*rrrh. Notad) 

KC1 50 
Surch  12 
C*liulou Polymar 5 
Xenthum Cum 2 
Drillmd Solids 100 
caustic 3 
Barite 450 
Att.pulgite 50 
hn ton i te  M 
Lignosulfonete 15 
Llgnit. 10 
Soda AshlSodium 2 
L h  20." 
Acrylic Polymer 2 

Deiution of ~ i l t r a t e  
Re-Entry into Mud System: 

Ammonium nitrate 
Sodium nitrate 

h t u t i o n  of Formation 
Water Intrusion: 

Sodium chlwlda 

Mud lag tlnw measur.lmnt: Calcium urb ida  

C o r r ~ i o n  inhibitor 
Hz5 swvenger: 

Zinc carboneta 
Zinc urbonate C lime 
Zinc o x i b  

MMW~: Aluminum s t u n t e  

Aluminum propoxylated sturete oieymlcohol i n  

a. Not ail cunponants will ba in  e g i v m  mud. 

Disp8runt: 

Emulsifier: 

Filtrate Reduur: 

b. M8ximum for ail rnud.typas; linn dd i t ion  Is 2 for mmt muds. 

Sulfonated esphelt residuum 

Lignita r u i n  blend 

Polymer Ructed trutd phenol- hun181.. 

fornuldehyda-wu r u i n  
wlth no fru phenol. 

form8ldohyda.w u r u  

Flocculmt: 

Lost Circul8tion M8twiai: 

Vinyl w(.tellruleic 
anhydrlda cepolynwr 

C8lloph.ne flakes 
Crushd granular nut hulls 
Si l lute mineral mica flakes 
V.g.1.ble plus polymer 
fibers, flakes. C granules 



~ i n v v  Functkn ~ w n r i c  ~naiotbn* 
Lubricant: Fatty w i d  esters and alkyl 

phenolic sulfides i n  a wlvent 
base 

Spotting Agent: 

Su*f.u Active Agent: 

Thinnar: 

Liquid triglycerides i n  
e v.g.18ble dl 

Olomes i n  mixed alcohols 

Phosphoric acid esters and 
triethanolmine 

Plastic spheres 

Vegetable ester formulation 

Sulfonated vegatable ester 
formulation 

Mineral oil-based fluids 

Aqueous solution of nonionic 
modified phenol 

Blend of surfutants 

Ethoxylated alcohol 
formulation 

Fatty r i d  ester 

Water wiution of anionic 
surfactants 

Chrome-frn organic mud 
thinner containing 
sulfommthylated tannin 

Vi.cosifiar: Org.nophilic clay 

Any proprietary formulation tM conwins a substance which i s  m inten- 
tional component of the formulation, other than thon specificelly dncribed. 
must be 8uthorized b y  the Director. Ja(u d d i t i v n  have two or more u u s .  
However, only the f i r s t  use of u c h  additive is listed. 

Sour=: Draft Norton Basin General h i t :  50 23601-602: June 4. 1985. 

- - 

Arsenic 

Cadmium 

Chromium 

Copper 

Marcury 

Nkkel  

L d  

Zinc 

a. From results of alutriate tnt. 
b. Liquid ph8u:wl id p h e u  lm~1i :mgIkgl .  

Source: B i g h m  et 81. 11982. Pp. 292-2Wl as reported i n  Tatre T c h  
11984. Table 101. 

Uu*lun True Y.W ~~ 
Y.aurd I n  Dril l ing Ud Di.chw(F. 

Arranic 
Barium 
Cadmium 
Chromium 
Copper 
L d  
Mercury 
Nickel 
Vanadium 
Zinc 

a. Crippen at 81. 11980, p. 6491. Reported as u g l g  dri l l ing fluid. 
b. Data derived from end-of-well chemiul enalysn reported to  EPA R q l o n  

10 In dlscherga monitorlng report8 lmglkg d r y  wdght b n i s ) .  
c. Higher concentrations of mercury, lead, and zinc were nrusured b y  

Crippen at 81. (110, p. 649). bu t  are not used her8 bowuse the barite 
used i n  Crippen's study i s  not repreuntativa of dril l ing muds used on 
the Alnkan outer continental shelf. Cadmium concantrations are b a u d  
on maximum v a l u n  as reported i n  EPA NPDES discharge monitoring 
raports. 

d. Northern Technical Services 11981. p. 911 (ppm dril l ing fluid) and 
Northern Techniui Services (1982. p. 911 lmglkg w i l d  p h a u l .  

Source: Tetra Tuh,  1984. 

D CUTTIN= DISCHARGES 

The Offshore Operators Committn (DOC) Model was u d  to predict 
initial dilution and wl ids deposition for  different conditions during the o w n  
water m d  ice-covered seasons i n  the B u u f o r t  Sea. The behavior of 
exploratory discharges will very relative to ice cover conditions. Expected 
dilution end deposition for  the different ice conditions are descr ibd  briefly 
below. Under-iw disposal is the most criticel with rapat to w.Ur qculity 
impacts. 

OPEN-WATER DISPOUL 

Muds and cuttings diuhargod during the open waur -8011 should 
encounter dynmic  owanographic p r o u s u s  to aid i n  dilution. Other outer 
continental shelf studies ind iu ta  dilutions on the order of 2.000:l w e  found 
at distances of 100 m (330 ftl from the dischergo point (Jonas and Stokn. 
1984; p. 35). These dilutions occurred i n  are88 with current s p r d s  ranging 
from 10 to 8O centimeters per second l c m l u c l  which are comper.bt8 to thosa 
occurring dur i  the open water period i n  the B u u f o r t  See I a v e r ~ g a  of I n s  
than 3 to  14 3- and maximum of 95 cmluc. dapending on lowtlonl. 

Conditions used for the OOC model simulations and minimum dilutions 
are shown below, (Jon- L Stokn. 19W: Pp. 36-39): 

CASE 1 - 
DIa~harg8r8 ta .bb i lh r  1.000 250 1.000 

Water depth, m 15 15 5 

Unidirctionel currant 
apnd. c m l u c  10 

Minimum wl ids 1.750 2.560 9,810 
dilution at  100 m 

Minlmum diawlved 530 2.5W 200 
dilution at 100 m. 

This modding, i n  conjunction with modeling p e r f o r d  by  Tetra T c h  
(1984. Pp. 26-29) indiwtes tM: 

1 Within 80 m of the discharge point and with a 10 cml..c current. 
particulate dilution increeses n weter depth i n c r e u n .  However, 
at distances g r a r  than approximately 80 m, perticulate dilution 
decreases as wetor depth i n c r u s n .  

2. Diswlved fraction dilution incruses as water depth increases at 
all water depths modeled. 

The u s e  1 and 2 simulations are aonsidered to be most representative 
of the Sela 97 lease sale during open weter brwuse most of the area being 



offered is in deeper water. Minimum dilutions on the order of 2.000:l should 
be expected at a distance of 100 m from the outfall. 

Based upon the OOC modeling performed for preparation of the Sale 87 
ODCE, the following generalizations may be made for the Sale 97 area. 

Virtually all solids present In  dri l l lng mud discharges would eventually 
deposit on seafloor sediments downcurrent from the discharge point. Deposi- 
tion characteristlcs and patterns would be extremely variable and would be 
strongly influenced by  several factors Including the type and quantity of mud 
discharged. the wl ids concentration In the dlscharge, hydrographic condltlons 
at the time of discharge, and the height above the bottom at which dlscharges 
are made. 

Model results indicate that for the higher discharge rate, a smaller area 
would be affected bu t  sediment accumulation depths would be greater. For a 
dlscharge rate In the range 250-1.000 bb l lh r  and water &pth of 15 m, the 
area of seafloor receiving muds deposition of greater than 1 mm at each 
dr l l l ing site was predicted to range from 1.2 to 2.2 hectares (ha) depending 
on the dlscharge rate (Jones and Stokes, 1984; pg. 60). From Roberts 
(1985) it can be assumed that in any given year. two units wlll be opera- 
tional. Thus, a total depositional area (greater than 1 mm In  depth1 from 
dr i l l ing muds will accumulate at the rate of 2.V to V.4 halyear. The total 
area within Sale 97 that would receive deposltlon greater than 1 mm durlng 
open water Is estimated to be 10.8 to 19.8 ha for  the mean resource case and 
21.6 to 40.0 ha for  the maxlmum resource case. I n  tracts deeper than 15 m. 
the solids deposltlon area Is expected to Increase while the depositlon thick- 
ness dacreares (Jones and Stokes, 1984; pg. 1191. Depth estimates for  Sale 
87 are. therefore. conservative for the deeper Sale 97 tracts bu t  the area 
affected may be underestimated. 

A t  1,000 bbllhr, a maxlmum muds depositlon of 50 cm is pradlcted to 
occur 30 m downcurrent of the dlscharge. For 250 bbllhr. maximum deposi- 
t ion at 30 m is 29 cm. I n  both cases, cuttings (not Included in above estl- 
metasl are expected to settle more rapidly than muds and to accumulate to 
greater depths over a smeller area. As shown In  Table 1. quantlt lm of cut- 
tings are approximately twice that projected for dri l l lng muds. The cuttings 
discharged from an artificial gravel Island would probably be deposited on the 
submerged toe of the Island. 

Solids accumulatlon and persistence are a function of the energy Iavel 
of the system. Accumulation of dri l l ing materials on the reafloor is Inversely 
related t o  the energy of the ambient environment. A low energy envlronment 
does not contain currents capable of removing or vertically mixing depositad 
material. Surface waves have been shown to resuspend sediment to a depth 
of approximately 70 m (230 f t ) .  and bottom currents greater than approxl- 
mately 20 cmlsec have been shown to resuspend deposited materials. I n  
shallow (less than 70 m l  portions of the Lease Sale 97 area, rasuspenslon of 
sediment may occur dur ing the open water aeacon. Data are not avallabla for 
deeper offshore areas, bu t  It Is likely that slow currants and depth will pra- 
clude any resuspension after the Initial deposition. 

Dynamic oceanographic processes in the inshore area can be expected to 
reduce the depth of deposition i n  areas of greater circulation, while extending 

UNDER-ICE DISPOSAL 

The nearshore Beaufort Sea is  covered by  ice for approximately eight 
months of the year. from early October through late May. Oceanographic 
conditions durlng Ice cover are very different from those of open water sea- 
son. This, i n  turn. affects effluent disperslon. Current veloclties are much 
lower under the ice pack than durlng the open water season. Matthews 
(1981) and Aagaard and Haugen (1977) studied winter currents in the Beau- 
fort Sea area. Matthews (1981. p. 701 measured mean current speeds of 5.9 
unlsec under Ice. At 10 m below Ice in water depths of 30 to W meters off- 
shore of Narwhal Island, Aagaard and Haugen (1977, Pp. 40-62) observed 
velocities generally Iess than 5 cmlsec with mean flow ranging from 0.1 to 0.3 
cmlsec. Near Mukluk lsland ( i n  water depths of 45-50 ml  winter currents 
are typically less than 2 cmlsec (Northern Technical Services. 1 9 W  p. 6). 
Mean monthly wind speeds are higher in winter. but  the winds do no; signifl- 
cantly affect the current regime because of the ice cover. 

Of all the disposal methods described. below-Ice dlscharge introduces 
the largest peak concentration of muds to the environment. A stratified, 
low-energy envlronment exists throughout the winter months. restricting 
dllution and Increasing solids sccumulatlon. Water depth, reduced because of 
the Ice cover. can directly influence dilution by  restricting the available 
entrainment area. Shoreward of the 15 m (49 f t )  isobath the floating-fast ice 
may reach thicknesses of up to 2 m (6.6 f t l .  

The combination of shallow water and low current velocities during periods of 
ice cover will lead to mlnlmal dilution and dispersion. Existing studies are 
inconcluslve as to the magnitude of expected dilution in depths of Iess than 
10 m (33 f t t .  Actual dllution values In low energy environments such as the 
Ice-covered Beaufort Sea are presently unknown (Jones and Stokes, 1984; 
W. 3). However. a low-energy envlronment having current velocities Iess 
than approximately 20 cmlsec is not subject to currents capable of resus- 
pending and transporting depositdd material. 

The OOC model was used to predict initial dilutlon and sollds deposltlon 
of below-ice discharges In  Beaufort Sea. lnitial condltlons and dilutions for 
the model simulations were: 

Discharge rate. bb l lh r  250 1.000 

Water depth, m 17 42 

Current Speed. cmlsec 2 2 

Minimum particulate 
dilution at 100 m 8.870 2.000 

Minimum dissolved 
dilution at 100 m 2.240 2.200 

For a dlscharge of 1000 bb l lh r  in  42 m depths, the area of seafloor 
receiving deposition greater than 1 mm thick for each well site is  predicted to 

the area of dispersion. Deeper environments such as encountered in the off- 
shore portion of Sale 97 (approximately 90 percent of exploration effort) can 
be expected t o  accumulate solids to shallower depths over a larger area 
(Jones 6 Stokes, 1984; p. 44, 59). 

It should b8 noted that current regimes are highly variable and the 
above projections would not necessarily be applicable on a site-specific basis. 
On a very limited scale somewhat more pronounced mixing and transport might 
be seen for discharge In  an extreme inshore location. 

ABOVE-ICE DlSPOUL 

The Beaufort Sea is  generally ice-covered from October through May. 
Disposal above ice Is usually accomplished by  depositing the material on the 
Ice i n  large frozen chunks, with no layerlng attempted. It may also be 
spread thinly on the ice ( in  layers), within berms, which keep the disposal 
Site i n t ~ t  as long as possible. Dilution and dispersion of the effluent occur 
at Ice breakup. when greater wind and water movement are present. Mud 
disposed of as large chunks may not be dispersed to the same extent as the 
layered discharges. 

Above-ice disposal allows slow release of dri l l ing muds to the water 
column. Mud behavior depends on the physical and thermal properties of the 
mud and the sea ice. Key factors influencing the dilutlon and dispersion of 
above-Ice dlscharges Include the relative ablation rates of the muds and sea 
Ice, water depth, r iver  over-flooding rates, and oceanographic conditions 
during Ice breakup. 

Above-ice dispose1 of dri l l lng muds can cause local modifications in the 
way the ice melts at the dlsposal site during breakup. Mud tends to melt 
earlier than the sea Ice. although layers thicker than 1 cm retard ablation of 
the sea ice (Northern Technlcal Services. 1981; p. 8). The l iquid portion of 
the effluent drains through cracks in the Ice at initial breakup. The solid 
fraction of the dlscharge remains on top of the ice unti l  the later stages of 
Ice breakup. Dilution of mud Is maxlmized for disposal sites that remain 
intact unti l  the final stages of ice breakup (Northern Technical Services, 
1982; p. 51. Thls allows the mud to be released more slowly and, in the 
presence of dynamic oceanographic processes, results In  greater dilution and 
dispersion. 

Modeling of the transport and fate of muds In  above-Ice disposal sites Is 
difficult due to the complexities of Ice breakup processes. Field study 
results show that the maximum mud concentration entering the marine envi- 
ronment from above-ice disposal sites is much less than the concentration 
introduced b y  below-ice disposal methods. Therefore, the potential adverse 
effects from above-ice disposal should be substantially less than those caused 
by  below-ice dlscharge (Northern Technical Services. 1981: Pp. 6-12!). I f  
the wi lds are released slowly, dllut1on.of muds discharged above ice should 
be similar to or greater than that occurring during discharge to open waters. 
In  shallow water, ice may melt i n  place. Thls would cause the muds and cut- 
tlngs to be deposlted i n  a relativeiy confined area and, consequently, 
increase the depth of accumulated muds and cuttings unti l  such time as cur- 
rents redistributed the material. 

be approxlmately 5 ha (Jones and Stokes, 1984; pg. 62). Total area 
receiving depositlon from 18 wells (maximum resource case) would be 90 ha. 
Maximum mud deposltion is  expected to be 7 cm deep and is  predicted to 
occur approxirnately 30 m downstream of the dlscharge. Cuttings wlll 
accumulate to a greater depth bu t  will affect a smaller area. 

OBSERVATIONS AT MUKLUK ISLAND 

General conclusions regarding the Sale 97 area may also be drawn from 
studies performed by  NORTEC (1984) to identify the fate of drl l l ing muds 
discharged from an exploratory oil and gas well dri l led on Mukluk Island. 
Mukluk Island, an artificial gravel island, Is located in Harrison Bay epproxi- 
mately 45 km northwest of Oliktok Point. The results of this study con- 
tr ibute to understanding the fate of dri l l ing muds discharges, particularly in 
relatively deeper water environments withln the Beaufort Sea. 

Grain size analyses of bottom sediments from the vicinity of Mukluk 
Island indicated some effects of actual lsland construction. Effects of island 
construction include an increase in coarse grained materials at stations less 
than 100 m from the waters edge (or 55 m from the toe of the island). 
Previous lnvestlgations regarding dri l l ing effluent deposition in the Beaufort 
Sea (Northern Technical Services 1981, 1982, 1983) have found that grain size 
analysis normally does not provide sufficient resolution to detect the presence 
of dri l l lng muds i n  bottom sediments. Consequently. trace metal analysis. 
which is  a more sensitive test, is commonly used to determine the fate of dis- 
charged muds. Because barlum and zinc are elevated i n  muds relative to 
ambient sedlmcnts. these metals were selected as tracers of the dri l l ing muds 
deposition. 

Increased barlum levels were observed i n  the vicinity of Mukluk lsland 
in both the pre- and post-discharge bottom sampling. Increased 
pre-discharge Ievels were limited to distances less than 200 m from the edge 
of the lsland at waterline l o r  155 m from the toe of the island). These 
pre-discharge levels were attributed to deposition of fine grained materials 
from island construction activities. Increased barlum levels from the 
post-discharge sampling were limited to distances less than 500 m from the 
island at waterline l o r  about 455 m from the toe of the island). Those addi- 
tional increases over the pre-discharge levels are believed to be associated 
with drl l l ing effluent discharges. 

I n  general, trace metal analysis of bottom sediments from the vicinity of 
Mukluk Island shows that dri l l ing muds were observed at locations up t 
200 m away from the lsland (Northern Technical Services; 1984. p. 36t . j  
Although metals Ievels were elevated above normal ambient levels, they were 
sti l l  withln the range of values found elsewhere in the Beaufort Sea. 

Previowly completed investigations suggest that trace metal veis 
should be considerably less than actually measured at Mukluk Island. The 
higher metal levels observed at Mukluk can probably be attributed to the fact 

2. There were no monitoring stations between 200 m and 500 m from the 
island. We therefore do not know whether metals levels were elevated. 
due to muds dlscharges. within that range. 



that effluents were discharged near the seafloor where wave induced turbu- 
lence, hence resuspension. is minimal. Given the water depths. NORTEC 
(1984I calculated that en approximately 4.5 second wave (or  longer period) 
would be required to resuspend and transport dr i l l ing effluents. Waves of 
this size typically do not occur unti l  late August or September. As such, i t  
is likely that dri l l ing muds may persist longer i n  deeper waters. such as 
found in the vicinity of Mukluk Island. Alt previous investigations i n  the 
Alaskan Beaufort Sea have been conducted in much shallower waters where 
nearly any wave action (periods much less than 4.5 seconds) could result i n  
resuspension of materials deposited on the seafloor. 

WATER QUALITY 

The CWA 4031~) regulations allow a 100 m radius mixing zone for initial dilu- 
tion of the effluent. A t  the edge of the mixing zone, marine water quality 
criteria must be met. The Offshore Operators Committee (OOCl and EPA dis- 
charge models were used to predict worst case initial dilution and solids depo- 
sition of below-ice disposal in  the Beaufort Sea for two discharge rates and 
two water depths. The worst case predicted b y  the computer model consisted 
of a discharge of 1,000 bb l lh r  into 5 m of water and a current speed of 
10 cmlsec. The dilution achieved at the edge of the mixing zone was 
approximately 200:l in  the 5 m depth simulation for dissolved metals (Jones 
and Stokes. 1984; p. 111). The Sale 97 offerings are in deeper water. 
therefore. dilutlons are expected to be much greater. 

Table 6 presents a comparison of applicable water quality criteria with 
ambient concentrations predicted using a dilution of 200:l and the whole mud 
metal concentration shown i n  Table 4. Use of the whole mud concentration is 
considered appropriate since the criteria are operationally defined i n  terms of 
total recoverable concentrations. These concentrations represent metals that 
e x i d  i n  the dissolved phase plus the metals that are more tightly bound to 
particulates. Based on these results, water quality should be well within the 
applicable marine water quality criteria, outside of the zone of initial dllution. 
for exploratory phase discharges. 

EFFECTS ON MARINE BIOTA 

INTRODUCTION 

In  general, the Beaufort Sea marine ecosystem can be portrayed as two 
interrelated natural systems. The nearshore environment extends from the 
shoreline to a depth of approximately 20 meters and the offshore habitat 
extends from the 20-meter depth seaward. Figure 2 portrays the fundamen- 
tal biochemical relationship of the two systems. wherein there is a major 
transport of marine carbon and nutrients from the offshore to the inshore 
(Truett, 1984b; p. 1841. 

As expected, marine zooplankton and phytoplankton are wnnnon to both 
systems as major f w d  sources for higher trophic levels. Primary food 
sources for nearshore vertebrate species include epibenthlc crustaceans 
(principally amphrpods and mysidsl and to a much lesser extent, zooplankton 
(Cr i f f i ths and Dillinger, 1980). With the exception of the benthic-feeding 
bearded seal, the primary food of offshore vertebrate assemblages appears to 
be zooplankton and other vertebrates (U.S. Army Corps of Engineers, 1984; 
p. 3-55). Bearded seals are the exception; their primary prey are motile 
benthic epifauna. 

The relative importance of benthic infauna to key hlgher trophic levels 
in the Beaufort Sea appears to be indirect. (through conversion of primary 
productivity1 in comparison to more direct food web contributions of the epi- 
faunal benthos. Under-Ice leponticl habitat also plays a key role in the biol- 
ogy of the arctic ecosystem. A more thorough discussion of the biological 
resources of the planning area can be found in Chapter Ill. Section B of this 
EIS. 

Due, largely. to the short term nature of the physical impacts of dis- 
charges from exploratory and delineation drilling, the trophic relationships 
most affected wlll probably include benthic infaunal and eplfaunal communities 
in waters deeper than five meters, as well as benthic feeders. The 
nearshore biota appear to be resilient, ostensibly due to large scale periodic 
physical and food web changes resulting from natural processes (Truett. 
1984b; p. 245). Finally, nearly 90 percent of Sale 97 exploration activities 
are expected to be conducted in the offshore areas 1i.e.. waters of depths 
greater than 20 meters). Therefore, offshore biota are of primary concern 
for activities associated with Sale 97. 

campariron of Expected D i u d v a d  k t a l s  Concentratims a t  
the Edge of the Mixing Zona i n  Lew Sale 97 to 

Marina W t a  Quality Criteria 

Disrofvad Ccmmntrationsl Marina 
~m criteria' 

A t  lm f (one hour .vr**l 
-1 Disk'd ~iscll.c,Y 

Arsenic 0.024 0.0001 0.069 
Barium 399.0 2.0 No Criterion 
Cadmium 0.004 0.00002 0.0113 
Chromium 1.3 .006 l . l W S  
Copper 0.088 0.0004 0.003 
Lead 0.088 0.WOll 0.140 
Mercury 0.002 0.00001 0.002 
Nickel 0.088 0.00011 0.1406 
Vanadium 0.235 0.001 No Criter on 
Zinc 1.350 0.007 0.170d 

1. Based on maximum whole mud metal concentrations as reported i n  Table 
4. 

2. Dissolved concentrations represent 0.1 percent of total concentratlon in 
muds. (See dissolved constituent conccntration ratios In  Table 5. I 

3. Assumed dilution 200:l. Corresponding to discharge of 1.000 bb l lh r  Into 
water depth of 5 m and current speed of 10 cmlsec. 

4. From 50 fl 30784. EPA 1985. One hour average concentration Ippm) not 
to be exceeded more than once every three years on the average. based 
on the total recoverable method (see note 6, below). 

5. Hexavalent. chromium 
6. From 45 79318. EPA 1980. Maximum allowable concentration (ppm) 

based on total recoverable method which is o~erationally defined as the 
concentration of metal in  an unfiltered rampie following treatment with 
hot diluted mineral acid (EPA 1979). 

EFFECTS ON BENTHIC COMMUNITIES 

The National Research Council (NRC) (1983, p. 105). Ferbreche (1983, 
p. 121 and Jones 8 Stokes (1984. p. 6-19) have summarized the work of 
Petrazzuolo (1981 ), Neff 119811 and Brandsma 11980). identifying the potential 
detrimental benthic Impacts of discharged dri l l ing f luids and cuttings In low- 
energy environments as: 

a1 Physical smothering of benthlc epifauna and infauna. 

b l  Introduction of substances which may have negative effects upon 
metabolism. health, behavior, o r  reproductive capability of ben- 
thic species. 

CI Alteration of sediment chemistry and texture. making it unsuitable 
for  certain species, e.g., Interference with burrow construction 
and feeding or interference with settlement of benthic larvae. 

Smothering: 

Research and data collection efforts Indicate that i f  a depositional mound 
or cuttings pile remains on the seabed following discharge. population depres- 
sions andlor changes in the benthic community will occur. The suspended 
solids content of these discharged fluids consists mainly of barite and ben- 
tonite. Cuttings are generally sand grain sized and settle out at relatively 
short distances from the point of discharge. 

Localized depression of faunal communities due to smothering effects wlll 
be most likely in areas where deposition of cuttings on the benthos exceeds 
1 cm and persists for more than a few days (Jones S Stokes, 1984; p. 6-19). 
More subtle community changes may result from alteration of substrate char- 
acteristics. Species wlll be favored whlch are more tolerant of the dapositlon 
of increased siltlclay components derived from drl l l ing fluids, Increased 
requirements for  feeding, respiration and reproductive energy may cause 
adverse impacts, and depressed larval recruitment may occur (Menzle et al., 
1980; p. 511). Menzie noted reduced abundances in polychaetes. molluscs. 
and crustaceans up to 370 meters from a well site in a low energy mid- 
Atlantic Outer Continental Shelf dr i l l  site in 120 meters of water. However. 
hake (Uro h cis spp I and crabs (primarily Cancer boreallsl were apparently 
a t t r a c t d - k d r i l l ' s i t e .  Abundance of s a n ~ s ~ a e c t i n  americanusl 
appeared unaffected. 

Species attracted to the harder substrates of intact mounds may colonize 
this newly-formed area in response to a " r e d  effect" (Shinn 1974 and Ceo e 
1975 Northern Technical Services, 1981, and Menzle et al., 1980; p. 503. 
Increased predation resulting from the attraction of predator spectes may 
result in  a net reduction of prey species as an Indirect impact I k n z i e  et al.. 
1980; p. 511 ).  Such an indirect impact could reduce localized nearshore 
reproductive success and recruitment of Important motile epifaunal species 
1i.e.. gammarid amphipodsl, with attendant impacts to higher trophic levels. 



Toxicity. 8ioaccumulation. and Biomagnification: 

Houghton at 01. 11980: Pp. 1018-1019) identified lignosulfonates and 
caustic soda Isodium hydroxide), through an effect on pH. as the most 
acutely toxlc components of water-based drilling fluids. The NRC 11983. 
p. 21 Identified diesel fuel (No. 2 fuel oil1 and blocides as two of the most 
toxlc constituents which may be present in some drilling muds. Duke and 
Parrish 119W. p. 56-62). for exmple. showed a strong positive correlation 
betwwn diesel content and toxlclty. While the concentration of a mineral oil 
product was similarly correlated with toxlclty, the mineral oil was less toxic 
than diesel. 

EPA Region 10's permits for offshora drllling operations have prohibited 
the discharge of 'diesel oil and limited the toxicity of drl l l ing muds. The 
toxicity of new drilllng mud additives must be tested prior to thalr use end 
dlrcharge. Among the most toxlc ddl t ivas authorized for discharge are mln- 
aral oil products used as lubricants and spottlng fluids IEPA Region 10 permlt 
files). 

Heavy metals also occur In high concentration. They are of greatest 
concern, since they do not biodegrade and are not neutralized in  seawater as 
are uus t lc  soda and lignosulfonates. Statisticall signlficent accrmmuiations of 
-1s have been found in  tissues of various ienthic species subjectad to 
drl l l ing flulds I b r i a n i  et at. 1980, p. 4481. However. there appears to ba 
low bioavailabillty if the exposure Is short term IMcCulioch ei 01.. 1980). 
Eff-s on benthic invertebrates are apparently sublethal IUSDOIIMMS, 1984: 
p. IV-49). m d  there is no correlation of tlssue metals with abundance w 
eonnunlty structure chenga ICrippen st  al.. 1980: p. 636; Menzie et at.. 
19001. 

Crlppen et al. 119801 reported no correlation bstwwn the level of heavy 
nwlals in  the substrata and tlssue metals levels. Other investlgators hava 
r8ported such cornlations and It can be expected that son* species could 
hava soma elevation of metal concentrations. Concentrations would depend on 
the species. curnn ts  1i.e.. dllutionl. and a varlsty of other factors. Within 
th. context of currently available information, for exploratory drilling opera- 
tloru It is likaly that accumulations of heavy metals in deposlted dril l ln muds 
will be minor. even in  low anargy environmnts IFerbrache 1983, p. 417. 

Studies by  Gerber at al. 11980, p. 890 indicate that toxlc and sub- 
lethal effacts would be expected on organisms exposed to used drilling fluld 
d1scharg.a close to the source. At high discharge rates of 275-1,M)O bbllhr, 
toxlc impacts Ithe lowest concentration found acutely toxlcl might occur 20 to 
35 meters downsirem from the point of discharge. However. that study also 
found that animals e x p o d  to sublethal levels of contmlnants would be 
expected to recover i n  clean environments. 

Although return .to pre-drilling community structure or bbundmce 
appars slow in a low-energy environmnt, Manzle et al. 119801 and other 
authors suggest that benthic canmunitles within the Initial imput zone 
c a m n u  racovery within a year following cassatlon of dlscharge. Nearshore 

short residence time for suspended solids and toxic materials in  the water 
column make It vary unlikely that phytoplankton would be e x p o d  long 
enough to the high concentrations necessary to show toxic effects. Second, 
the discharges are Intannittent and of relatively short duration. Third, most 
nntals in  the dlscharge are bound to particulates and are. thenfore. unavail- 
able for uptake by  the organisms. Fourth. the area likely to be covered by  
datetable discharge plumes Is vary small. Finally the significant potential 
for racrultnunt from nearby unaffected arms means that recovery periods 
should be ralativdy short. (Jones 6 Stokes, 1984: Pp. A-9 -- A-101. 

Zooplankton: 

h s l b l e  impacts to zooplankton include: 

- Dacrwsed growth. altered behavior. andlor incraned mortality 
due to the dlrect acute or chronic effects of toxic Mterlals in  
drilllng muds; 

- Interference with f d i n g  or respiratory activity due to Increased 
suspended solids concentrations: 

- Indiract anhancwnnt or inhibition of zooplankton populations 
nsu l t in  from impacts on phytoplankton. (Jones 6 Stokes. 19W: 
p. A-107. 

Although these Impacts are thmreticeily possible. no significant impacts 
are expected for the same rusons as outlined in  the discussion of phyto- 
plankton impmcts. above. 

EFFECTS ON FISH RESOURCES 

Fish and most motile pelagic species should be able to avoid di- 
plumes m d  areas of high turbidity resulting from exploratory drilllng opera- 
tions. Jonas 6 Stokes 11984. p. C-16) suggest that although rarn s tud ln  
have Indicated that flsh m y  be attracted to a diuharga plume. It is likely 
that stresses Induced by  particulates In tha nuin body of the p l u m  would 
restrict flsh to the p l u m  edges. These factors also m a n  that flsh ere 
unlikely to experlenca significant exposures to toxic concentrations of pollu- 
tents in  the discharge. Following cnsatlon of discharge. fish will return to a 
discharge area. particularly i f  the settlment of discharged cuttings Hx( 
dril l ing fluid provider significant microrelief 1i.e.. crut lon of new habitats). 

While little is known regarding the threshold at which effacts from 
w t h a r i n g  or toxlc effects on darnrrsal fish eggs could occur. the widw dls- 
persion of discharged dril l lng fluids in deeper areas could result in  a Iarg. 
area being wvared with more than 1 mm of muds and cuttings. This could 
result in  the smothering of eggs of cottidr (Arctic cod) and other demersal 
fish IJones C Stokes, 1989: p. C-161. However. under actual fiald condi- 
tions. the area affected should be relatively smell. 

changes In community structure should return to background levels of vari- 
ability as drilling fluids and cuttings are dispersed by  wave-induced resus- 
pension of sediments, ice-gouging and long-shore mixing. I n  deeper. 
low-energy portions of the nearshore, reworking of persistent, built up mate- 
rials by  benthic communities and recolonization from adjacent areas will con- 
tribute to recovery of smothered species and rwstablishment of community 
structure$. 

Conclurions: 

No geographic areas of specific importance for benthos potentially 
affected by the discharges have b w n  identified. The following factors should 
result in  limited benthic community effects from drilling fluid diuharges: 

- the potential for resuspension and further disparslon m d  dilution 
of contmlhated sediments by periodic high current velocitin and 
storm events: 

- the relatively low numbers and diversity of infaunal organlams in  
areas of intensive ice-gouging: 

- the moblllty of many of the trophlcally important epibenthlc 
organisms Imysids and mphipodsl: and 

- the control of toxlc pollutants dfuted through the BAT and 
NSPS effluent limitations. 

Transitory and IocUiMd impacts from exploratory drilling may occur on 
the benthos of the sale area. Due to the limited quantity of materials which 
would W discharged and the small area affected by  those discharges. the 
Impacts would be Insignificanf. 

EFFECTS ON LDWER TROPHIC LEVELS 

Phytoplankton: 

No geographic areas of specific importance for phytoplankton productiv- 
i ty  have been identified. Tha possible impacts of drilling mud discharges on 
marine phytoplankton Include: 

- Decreased primary production due to light reduction from 
increased turbidity; 

- Dacrwsed primary production an or increased mortality due to 
direct acute or sublethal toxlc d!acts of trace metals; 

- Stimulation of primary ~roduct lon by trace nutrients in  the dis- 
charge. (Jones C Stokes, 1984; p. A-91. 

Several considerations suggest that the discharge of drlliing muds will 
heva l ime immediate Impact on phytoplankton. First, the rapid dilutions and 

Finally. the limited effects which the discharges would have on benthic 
camnunitin. phytoplankton. and zooplankton suggest the food supply reduc- 
tions I fo r  the fish) will be inconsequential (Jones 6 Stokes. 1984; p. C-19). 
Thus, only minor Impacts on flsh are anticipated from exploratory phase dls- 
charges. 

EFFECTS ON MARINE WALUALS (ENDANGERED C WON-ENDANGERED) 

Exposure to Dlscherges: 

"Marina mnvnals are large and mobile. and in  many cases are only 
migrants through tha Iuu sale area. Because many species are 
sensitive to n o l u  and human u t lv i t y .  the dril l ing process +auld 
k w p  most Mmnlel species at a distance. and therefore away from 
diract contact with the dischrg.  plume." 

'I. . . Discharge lof muqs and cutt lngr l~ Is axp6ctd to be ihter- 
mittent and relatively brief. and e x h u r o  oC mammals to the 
plum, especially to the most a.encentrdd portions, is unlikely. 
Exponura to aett1.d. muds on the bottom w ~ u l d  be possible, at 
least In shallower pqriions of the Ieesa qale area. Above-ice dls- 
posal would allow n~a~nmals such as seals and b a r s  to have con- 
t.ct with muds, primarily In frozen form. but it is not likely to 
be i n p t e d . u  (>ones 8 Stokes. 19114: p. D-13). 

Acute and Chronic Toxicity: 

"Acuta end chronic toxicity levels for drl l l ing muds and cuttings 
have not been determined for marina mammh. Howdver, ii if 
unlikaly that [they] waul& eemain i n  contois with tha dischqrge 
for sufflclmt periods to rue lva  exposure to ecutdy or chroniully 
toxic levels of metals in either the water column or the b o t h  
d i m e n i s .  Bacauu of the limited num r ~f wells and lntehnit- 
tent dischwge of materials, and dlspars~nldi lut lon expected, any 
u u t e  or chronic effccts . . . are judged to be unilkdy." IJonas 
C Stokes. 1984; p. 0-13). 

B l ~ u m u l a t i o n  and Food Supply Effeats: 

"insufficient information exists to predict the extent to which an 
individual m n n a l  would feed on contaminated food, or the exteht 
t o  which any particular prey species or mun(nI1m predator will 
bicmcumulate h u v y  metals Isuch as mercury). However, bioac- 
cumuletion of heavy N t a l s  in  mmmals from drilling muds and 
cuttings dluherged during exploratory drilling is judged . . . 
[to be m inslgni f iunt l  concern based on the relatively limited 
volums of wastes discharged; the limited number of exploratory 
wells to be drilled; the limited areal extent of elevated heavy 
metals concentrations in  the water column and sediments; and the 
tnobility of m-is whlch allows selection of food from a variety 



of uncontaminated as well as contaminated locations." (Jones 6 
Stokes, 1984; p. D-141. 

For similar reasons. indirect effects through food supply reductions are 
not ixpected. 

EFFECTS ON MARINE AND COASTAL BIRDS 

Exposure and Toxicity: 

"Direct exposure of birds to the discharge would require contact 
with the plume or settled muds. Discharge will be intermittent, 
and much of the material will settle out relatively rapidly following 
cessation of the discharge. it 01.9 *arms tikely thet most birds 
would choose to forage in  Iess turbid water where prey are more 
easily spotted. Therefore. although no data exist concerning 
acute toxicity of muds and cuttings on birds. no direct acute or 
chronic effects are Iexpscted to occurl." (Jones C Stokes, 1984; 
p. E-10. 

Bioaccumuietion end Food Supply Effects: 

". . . [Mletal accumulation is judged [ to be an insignificant1 con- 
cern bacauw of the limited number of wells to be drilled. [the1 
limited extent of contamination in  benthic or pelagic prey species. 
and the mobility of birds end most prey species. Measurable 
impact would be likely only if the dril l ing were to [affect1 large 
portions of major feeding areas for en extended period. . . . 
[Blesed on previous analyses, food supplies for species feeding 
offshore on invertebrates or fish ere unlikely to be noticeably 
reduced . . ." (Jones 6 Stokes, 19W; p. E-12). 

CUMULATIVE EFFECTS 

Irreversible and signifiwnt impacts to the marine biota era not antici- 
pated, due to the limited areal extent end quantities of discharge eswciated 
with Sale 97 exploratory dri l l ing activities. as well as anticipated low number 
of explordionldeiineation dril l ing units availcble at one time (Roberts. 1985; 
Table 5). Furthermore. it is unlikely that exploratory wells will be drilled 
adjacent-to sites from previous sales which are either planned for exploratory 
drilling or production. or currently In production. Such potential cumulative 
impacts could result from concurrent and nearby drilling, particularly in  
nearshore areas. with open water discharge. Even in  the tow likelihood that 
adjacent impacts could become cumulative under as yet unspecified conditions. 
insuffici(nt date are available to predict impacts with any significant dagrm 
of certainty. 

Drilling muds end fluids may contain potentially toxic materiels such as 
oils and grease, heavy metals, soluble salts and various synthetic end natural 
organic compounds. If pits ere not lined, thew meterials may leach into 
surface and groundwaters end pose potential hazards to organisms in  or 
directly qependent on these rewurces. I f  left exposed, thesa pits may 
attract waterfowl and other wildlife and pose potential hazards to them as 
well. . 

The major problem eswciated with pi t  water is salt contamination but 
total suspended wtids, pH, oil, total organic carbon end chemical oxygen 
damand can also present problems. Salt levels in  the four pits studied by 
M y e r s  and Barker ranged from 605 m g l l  to 5,257 mgl l  total diswlved wlids 
(TOS). They found thet impacts of spraying pi t  water on tundra vegetation 
were directly proportional to the salt concentration eppliad; at 4.000 mgll 
TDS physiologiwl stress was induced in  willows but below 2,000 mgll TDS 
these species were not affected. Other spuies tested were Iess sensitive 
then willows. Pit fluids did not signifiwntly concentrate in  wi ls or adversely 
effect w i l  conductivity or pH. I n  addition to salt inducad problems. m h a n l -  
cal and physical damege to vegetation can be induwd during water discharge 
unless some means of energy dissipation is used. M y e r s  and Barker 11982) 
conclude that d i r u t  tundra dlspoul of pit  fluids w n  be environmentally 
aceeptabld under certain circumstances. Limitations on salt content, mitigation 
for physical damage to tundra and l sampling pmgram conducted concurrantly 
with dewataring ere recommended to ensure safe operation. 

STORAGE IN ABANDONED GRAVEL PITS AND QUARRIES 

Except that no new Iand areas are needed for pi t  construction. storage 
of drilling muds in  abandoned gravel pits and quarries poses many of the 
urm problems encountered with ' s t o r m  pits constructed expressly for that 
purpose. Howevw. because of their size or irregular shape, It may not be 
possible to line gravel pits or otherwise protect them from the leaching of 
potenti#ly hazardous materials to surfaw and groundwaters. Location of 
abandoned'gravel pits may or may not make them more accessible to barge or 
pipeline transportation of waste dril l ing muds. This alternate has not been 
racomnnnded or documented by  any known wurce. 

DIRECT LAND DISPOSAL 

There ere no known studies dealing with the effects of d i r u t  applica- 
tion of fresh water dri l l ing muds to tundra vegetation and w i ls  IDIetrich 
1985). The U.S. Fish C Wildlife Service (FWS) has b u n  to look et affects 
from Iand disposal for older wells (30 years old) but results of these studies 
are not yet available. Disposal of dri l l ing muds directly on the tundre poM. 
several patentiel impacts. 

Rs discussed above, physioloqiul damage to vegetation as a result d 
high salt concentrations and physical damage from spraying can occur as a 
result of dewstering pi t  storage facilities. It is assumed thet fresh muds M y  
be more raline and might therefore u u s e  greeter physiologiwl stress to tun- 
dra plants. Certainly the possibility for physicallmechaniwl d-e is 
greater due to the greater weight and potential for mothering and burial of 

INTRODUCTION 

L m  (19821 reported on several disposal methods in  e survey of drilling 
fluid disposal techniques for Csnedien offshore drilling. He found that the 
suitability of Iand disposal was dependent upon the evellebillty of a a p t a b l e  
sites of sufficient size in  en appropriate location. I n  his opinion the major 
disedvsntage to Iend disposal is that it is not e permanent wlutlon to the 
problem because sites eventuelly f i l l  and new loutions must be wught. He 
stated that for offshore dril l ing the method is even more unattractive k a u u  
of the high cost of transportation or dri l l ing e disposal well. L m  did con- 
clude that the method might be considered for certain locations If the fluids 
could be dewatered before transport. 

STORAGE IN PITS OR SUMPS 

Impacts associated with disposal of dri l l ing muds in  pits or sumps would 
include the Iand area required to form the pi t  m d  that nwded for distribu- 
tion end docking facilities end haul roads i f  the pits are not located near the 
barge docking facility or pipeline terminus. The analysis assumes that stan- 
dard arctic construction practices protecting permafrost will be used. 

~ & g n l c h  11983) reported that reserve pits of 50-60.000 barrels w p u i t y  
were used by  Exxon for stomge of dri l l ing mud. and cuttings for onshore 
dril l ing In the Beeufort Sea area. The magnitude of Iend loss is dependent 
upon how many such pits would be n n d d  and how much time would k 
required to reclaim these lends with vegetative cover. 

The Alaska Department of Environmental Conservation has just Issued 
guidelines for onshore disposal of dri l l ing muds in pi t  facilities. (ADEC. 
19851. Pits are generally constructed above grade with gravel dikes and 
bottoms to protect permafrost. The guidelines encourage using e landfill. 
That is, it is desirable to maximize the solids and take out liquids before the 
muds are deposited in  the pit. This will limit problems with leeching and 
breaking of dikes. W e n  the pit is filled, e 2-foot thick gravel cep is to k 
p l d  over tha top. The gravel may contain s w  bentonite. The w p  may 
be swrif ied end fertilized to encourage vegetation recovery by  native tundre 
species but such recovery will probably take five or more growing seasons. 

M y e r s  and Barker (1982). as well as Dietrich (INS), point out that m 
considerable volume of drift ing snow may accumulate in  thesa pits during the 
winter. During spring breakup, there is danger of floodinq and dike 
breaching unless these pits are dewatered. Disposal of fluids, normally done 
by vacuum truck, Is accomplishad by spraying on roads and pads for dust 
control. However. there ere several limitdlons end inafficiencies aswcieted 
with this technique. including insufficiant number of trucks to service ell pits 
and the water quality of these fluids. Wetar quality varies with .g. of the 
pi t  (older pits generally have batter wder quality) and cen vary over the 
summer perlod as well. 

vegetation. Heavy metals end oils end greases may pose additional problems. 
Heavy metals may be taken up by plants and .ccumulated and magnified in 
food chains. Oils end g r u w s  can have d i r u t  toxic and damaging physical 
effects on vegetetion and wl ls (Walker. at el. 1978; Everett, 1978). The 
area potentially affected by  direct land disposal could be s i ~ n i f l w n t l y  larger 
than the area affected by the other Iand disposal alternatives. 

Ferrante ( 1981 ) reported that: 

Studies with terrestrial plants in laboratory end field experiments 
show that the fluids and s w  fluid components exhibit phytotoxic 
properties reducing seed germination. rowth and yleld. Phyto- 
toxicity in whole drl l l lng fluid is sttrizuted to wlubl. salt con- 
centrdions. The range of lethal concentrations of fluid compo- 
nents in  toxicity studies was from Iess then 1 to 75,000 mgl l  m d  
that for wwhole drilling fluids from 0.29 to 85 percent by  volume. 

SUBSURFACE INJECTION 

Subsur fm injection of dri l l ing muds at the drillsite is currently e com- 
mon disposal technique (Dietrich 1985). A subsurfaw zone, approxinutely 
2,000 to 3,000 feet deep, has b.an found in  the Beaufort S.. area that can 
mmmmdete this disposal method. Impacts of onshore subsurface injection 
would include transportation end logistic impacts. noted i n  the aiternstives 
section of this appendix, as well as impacts eswciated with exploring for end 
dril l ing additional onshore in jut ion wells. 



Everett. K.R. 1978. Some Effects of Oil on the Physical and Chemical Char- 
acteristics of Wet Tundra Soils. Arctic 31:3, Pp. 260-276. 
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64, 69 
development 11-5-7; IV-A-21- 

22, B-10-11, 12, 14-15, 25- 
26, 27, 29-31, '35-37, 38, 
39-40, 48-50, 51-52, 67, 
91-92, L-1-8; V-6, 10, 52- 
53, 56, 64-65, 68-69, 74, 
7 5 

existing IV-A-29 
exploration 11-2-5; IV-A-18- 

21, B-35, 36, 133-134, 
L-1-8; V-6, 10, 52-53, 56, 
74, 75, 90, 99, 111, 115 

production 11-5-7; IV-A-21- 
22, B-35, 36, 133, L-1-8; 
V-90, 99 

proposed IV-A-21-22 
effects IV-B-1-137; V-8, 
12 

~nformation to Lessees 1-11-13; 
11-21-26 

International Agreement on the 
Conservation of Polar Bears of 
1976 111-28 

International Whaling Commission 
(IWC) 111-51 

Inupiat 
population 11-28 (Table II-C- 

1) ; 111-33-35 
sociocultural systems II-24- 

25; 111-36-48; IV-B-81-92, 
C-2, D-3-4, E-7-8, F-6, G-6 

subsistence 11-24-25; III-36- 
44, 48-67; IV-B-92-106, C- 
2, D-4, E-8-9, F-7, G-6-7, 
H-3 

Inupiat Community of the Arctic 
Slope (ICAS) 

111-36, 44 

Islands 
artificial 11-2, 3; IV-A-18, 

19-20, B-128 
barrier 111-2 
caisson 11-2; IV-A-18, 19-20 

Caisson-Retained Island 
(CRI ) IV-A-19 

gravel 11-3; IV-B-127-128, 
132, K-1 

ice 11-2-3; 111-8, 9; IV-A- 
18, 19-20 

Kaktovik 
11-25; 111-33-35, 63-67; 
IV-B-101-102, F-6-7 

Kaktovik Basin 111-4 

Kelp 
Stefansson Sound Boulder Patch 

1-12; 111-14-15; IV-B-12, 
15, 17, 25 

See also Lower-trophic-level 
organisms 

Kuparuk common carrier pipeline 
11-9; IV-B-48 

Kuparuk River Field 11-4; IV-A- 
29 (Table IV-A-7), B-130 

Land status and use 
See North Slope Borough 

Land use planning 
Automated Geographic 
Information System (GIs) 
111-72; IV-B-111 

Leasing program 
goals 1-2 
history 1-5-6; V-4 
legal mandates and authorities 

1-9-10 
process 1-1-5 
public hearings 1-4; V-104- 

134 
regulatory enforcement 1-9-10 
resource reports 1-2 
schedule 1-2 
scoping 1-3; VI-1 

~ower-trophic-level organisms 
11-16, 28 (Table 11-C-1); III- 
10-19; IV-B-1-15, C-1, D-1, E- 
1-2, F-1-2, G-1-2, H-l, K-l, 
L-2 



Lower-trophic-level organisms 
(continued) 
Benthic organisms 

invertebrates/cormnunities 
111-14-17 
effects 11-28 (Table 

11-C-1); IV-B-4-15 
epifauna 111-15-17; IV- 

B-4-5 
infauna 111-15-17 
macrophytic algae 111- 

14-15 
effects 11-28 (Table 11-C- 

1) ; IV-B-1-5, C-1, D-1, E- 
1-2, F-1-2, 6-1-2, H-l, K- 
1, L-2; V-90, 99 

epontic organisms, cormnunities 
111-13-14 
effects 11-28 (Table 11-C- 

1) ; IV-B-7, 11-15 
ice-algal cells 111-13-14; 

IV-B-7 
planktonic organisms 

communities 111-10-13 
effects 11-28 (Table 11-C- 

1); IV-B-4-6, 11-15 
phytoplankton 111-10-12; 

IV-B-2-3 
zooplankton 111-12-13; IV- 

B-4-6 
Stefansson Sound Boulder Patch 

1-12; 111-14-14; IV-B-1, 
11-15 

unavoidable adverse effects 
IV-H-1 

Mackenzie River Delta 111-20-22, 
23, 24; IV-A-19, B-19, 29, 38, 
39., 45, 61 

Marine M a m l  Protection Act of 
1972 11-21; 111-25, 28 

Marine mammals 
See specific species 

Meteorology LIT-4-6 
See also Fog; Temperature; 
Storm suzges; Winds 

Milne Point 111-71; IV-A-29 
(Table IV-A-7) 

Mitigatine measures 1-11; 11-12- 
26; V-34-35, 37, 42-44, 46-47, 
62-63, 85, 87-88, 95-96, 108, 

110, 113, 115; VI-1 
effectiveness 11-14, 15, 16, 

19-21, 22, 23, 24, 25, 26 
purpose 11-14, 15, 16, 19, 

20, 22, 23, 24, 25, 26 

Mobile Arctic Caisson (MAC) IV- 
A-2 0 

Mudslides 111-2 

Muds 
See Drilling muds 

National Energy Plan 1-1 

National Environmental Policy Act 
of 1969 (NEPA) 1-3 

National Marine Fisheries Service 
(NMFS) 1-2, 4, 5; 11-16, 17, 
21; IV-B-52 

National Petroleum Reserve - 
Alaska (NPRA) 1-7; 11-9, lo; 
111-32; IV-A-29 (Table IV-A- 
7), B-36, 38, 39, 73, 74, 75, 
77, 78 

Natural gas analysis IV-L-1-8 

Natural gas hydrates 111-3; IV- 
A-26, B-112 

Noise and disturbance 
bird populations 11-21-22; 

IV-B-33-35, 36-38, 39-40, 
69-70 

leasing activities (during) 
IV-B-33-35, 36-38, 39-40, 
43-48, 49-50, 51, 52, 56- 
63, 65-70, 76-77, 78-79, 
104-106 

marine mammals 11-21-22; 
IV-B-43-48, 49-50, 51, 52, 
56-63, 65-69 

whales 11-21-22, 23, 24-25, 
26; IV-B-56-63, 65-69; V- 
129, 130-131 

North Slope Borough 
Automated Geographic 

Information System 
111-72; IV-B-11% 

Capital Improvements Program 
(CIP) 11-5; 1x1-34, 35, 
70-71; IV-B-109 



North Slope Borough (continued) 
Coastal Management Program 

11-25-26; 111-70, 72-74; 
IV-B-111-117, C-2, D-4, E- 
9, F-8, G-7-8, L-6 
boundary 111-71-72; IV-B- 

111 
policies 111-71; IV-B-111 

communication systems III-70- 
7 1 

Comprehensive Plan 111-71; 
IV-B-109-111 

economy 111-67-70; IV-B-82- 
83, 106-109, C-2, D-4, E-9, 
F-8, G-7, L-6 

employment 111-68-70 ; IV-B- 
83, 106-109, C-2, D-4, E-9, 
F-8 , G-7 

household income 111-45 
Land Management Regulations 

111-71; IV-B-109-110 
land status/use 111-70-72; 

IV-B-109-111, C-2, D-4, E- 
9, F-8, G-7-8, L-6 

population 111-33-35; IV-B- 
79-81, C-1, D-3, E-7, F-6, 
6-5-6 

revenues 111-67-68; IV-B-81- 
87, 88-90, 106, 108-109 

sociocultural system III-36- 
48; IV-B-81-92 
Alternative I 11-28 (Table 

11-C-1) ; IV-B-81-92 
Alternative I1 IV-C-2 
Alternative I11 IV-D-3-4 
Alternative IV 11-28 

(Table 11-C-1) ; IV-E-7-8 
Alternative V 11-28 (Table 

11-C-1) ; IV-F-6 
Alternative VI 11-28 

(Table 11-C-1) ; IV-G-6 
effects IV-L-5 

subsistence 111-36-37, 48-67; 
IV-B-92-106, C-2, D-4, E-8- 
9, F-7, G-6-7, H-3, K-1, 
L-5-6 

transportation systems 11-4 
unavoidable adverse effects 

IV-H-1-2 
village life 111-33-48 
See also Anaktuvuk Pass; 
Atqasuk; Barrow; Kaktovik; 
Nuiqsut; Wainwright 

North Slope Haul Road 11-4; IV- 
B-70, 71 

Nuiqsut 
population 111-33-35 
subsistence 11-25; 111-60-63; 

IV-B-101 

Nuwuk Basin Province 111-1 
(Figure 111-1) 

Oceanography 
See Bathymetry; Circulation; 
Currents; River discharge; Sea 
ice; Tides; Waves and swells 

Oil and gas resource estimates 
11-1-2; V-66, 70, 83, 84, 86, 
9 4 
Alternative I 11-1-2 
Alternative IV 11-11 
Alternative V II-11 
Alternative VI 11-11 
high case 11-10-11 
irretrievable conanitment IV- 

K- 1 
low case 11-10-11 
mean case 11-8-10; IV-A-2-3; 

V-72 

Oil-spill-cleanup capability IV- 
A-14-16 

Oil-spill-risk analysis IV-A-2- 
9, 12-13;- V-6-7, 11, 63, 68, 
86, 91, 94, 101, 109, 114 

Oil spills 
Alaskan record IV-A-4 
cleanup IV-A-14-16; V-10, 90- 

91, 100-101 
contingency measures IV-A-13- 

16 
discharges IV-B-9-10, 12, 13- 

14, 24, 25, 27, 28-29, 128- 
131, 132-133 

effects IV-B-1-8, 11-13, 16- 
24, 26-28, 31-33, 36-38, 
40-43, 49, 50-51, 52, 53- 
56, 61-65, 67, 68, 69-70, 
74, 87-88, 90-91, 103-104, 
123-126, 131, 132-133, 136; 
V-25, 31, 33, 37, 86, 94, 
106, 112 

exploratory IV-A-6 
extent and persistence IV-A- 

10-13 
frequency estimates IV-A-4-5 
ice-trapped IV-A-16 
probability IV-A-3-6 
response IV-A-13-16 



Oil spills (continued) 
size ranges IV-A-4-6 
trajectory simulations IV-A- 

6-9 

Orientation Program 11-14-15 

Outer Continental Shelf Lands Act 
of 1953 (OCSLA) Amendrnsnts of 
1978 1-1, 9 

Peregrine falcon 
11-23-24; 111-28, 31-32; IV-B- 
52, 69-70, C-1, D-2, E-4-6, F- 
4-5, 0-4-5, H-1, K-1, L-3-4 

Permafrost 111-3; IV-A-25-26 

Petroleum provinces 111-1 

Phytoplankton 
See Lower-trophic-level 
organisms 

Pinnipeds 
See Seals and Walruses 

Protection of Biological 
Resources 11-15-16, 21-26 

Prudhoe Bay 
petroleum development IV-B- 
38, 78 

Recreation and tourism 111-76-78 
effects IV-B-122-123, C-2, D- 

5, E-10, F-8-9, G-8, H-3, 
L-7 

Refuges 
See Specific refuges 

Regional Technical Working Group 
(RTWG) 1-4; 11-20 

Resource estimates 
See Oil and gas resource 
estimates 

Resource reports 1-2 

River discharge 111-6 

Pipelines IV-A-22-23; V-7, 11-12 Sagavanirktok River IV-B-17, 20, 
construction 11-6-10 3 0 
design requirements IV-A-22- peregrine falcon 111-31' 

23 
oil spills IV-A-4-5 Sagavanirktok River Delta IV-B- 
permafrost IV-A-25-26 19, 23, 28, 29, 38 
sea-ice hazards IV-A-18-25 
transportation 11-8-10; IV-A- Sand and gravel resources 1-10; 

3-4, 22-25 IV-B-127, 113, 132 

Planktonic organisms 
See Lower-trophic-level 
organisms 

Plants, rare 1-4; 111-32 

Polar bears 
See Bears 

Population 111-33-35 
effects 

Alternative I IV-B-79-81 
Alternative I1 IV-C-1 
Alternative I11 IV-D-3 
Alternative IV IV-E-7 
Alternative V IV-F-6 
Alternative VI IV-G-5-6 

See North Slope Borough 

Scoping process 1-3; 111-48; 
VI-1 
results 1-10-13 

Sea ice 111-6-10; IV-A-18-25, 
B-112 
constraints IV-A-18-25 
decay 111-10 
floebergs 111-9 
floes 111-8 
forecasting IV-A-20 
islands 111-9 
landfast ice zone 111-6-7 
leads and open-water areas 

111-9-10 
pack ice zone 1-12; 111-8 
ridges 111-9 
stamukhi zone 11-2; 111-7-8 
summer conditions 111-10 

Production platfornu 11-6-7; 
IV-A-21, 24-25, 27 ' 

9 



Seals 
bearded 111-25, 26, 54, 57, 

61, 63-64; IV-B-40-52 
effects IV-B-40-52, 92-97, C- 

1, D-2, E-3-4, F-3-4, G-3- 
4, L-2-3; V-89, 98 

harbor or spotted 111-25-26, 
54, 57, 61, 63-64; IV-B-40- 
52 

ringed 111-25-26, 54, 57, 61, 
63-64; IV-B-40-52 

subsistence 111-54, 57, 61, 
63-64; IV-B-92-97 

Seasonal Drilling Restriction I- 
8; 11-16, 17-20; IV-H-2; V-60, 
66, 70-71, 73, 74, 75, 76, 79, 
80, 81, 85 

.Secretarial Issue Document (SID) 
1-4 

Sediments 
overconsolidated 111-2 
surficial 111-2 
unstable 111-2; IV-A-27-28 

Shale 
overpressured 111-4 

Shallow gas 111-3-4; IV-A-28-29, 
B-112 

Ships 
sea ice hazards IV-A-20-21 

Shipwrecks 111-76; IV-A-4, B- 
120-122 

Shoals 111-2 

Short-term effects and uses IV- 
5-1-2 
defined IV-J-1 

Simpson Lagoon 
coastal habitats 111-4, 24; 

IV-B-22, 28, 30, 32, 37, 
129, E-3, F-3, H-1 

Single Steel Drilling Caisson 
(SSDC) 11-2-3; IV-A-18, 20 

Slumping 111-2 

Smith Bay 11-10; 111-26; IV-B- 
42, 43, 49 

Social Systems 
See North Slope Borough 

Sociocultural systems--North 
Slope 111-36-48; IV-B-81-92, 
C-2 

Stefansson Sound Boulder Patch 
See Lower-trophic-level 
organisms 

Storm surges 111-6; IV-A-26-27 

Subsistence 111-48-67; V-4, 41, 
46, 53, 57 
defined 111-48 
effects 

Alternative I 11-28 (Table 
11-C-1); IV-B-92-106, 
114, 118-119; V-92, 102 

Alternative I1 IV-C-2 
Alternative 111 IV-D-4 
Alternative IV 11-28 

(Table 11-C-1) ; IV-E-8-9 
Alternative V 11-28 (Table 

11-C-1) ; IV-F-7 
Alternative VI 11-28 

(Table 11-C-1) ; IV-G-6-7 
irreversible commitment 

IV-K-1 
resources 1-2; 11-24-25; 

111-48-67 
unavoidable adverse effects 

IV-H-3 
harvest 11-24-25; 111-48-67; 

IV-B-92-99, C-2, D-4, E-8- 
9, F-7, 6-6-7, L-5-6; V-61, 
6 7 

Support and logistics functions 
11-4-5 

Tankers IV-A-3, 4-5, 22, 23 
accident rates IV-A-4-5 
Canadian IV-A-2-3, 24 
icebreaking IV-A-22, 23-24 
oil spills IV-A-4-6 

Temperature 111-4 

Teshekpuk Lake 
caribou 111-32-33, 60 

Thaw subsidence IV-A-25-26 

Thetis Island 
eiders 111-25 



Tides 111-6 

Tourism 
See Recreation and tourism 

Toxicity (of oil) IV-A-16-18 

Trace metals 111-78, 79; IV-B- 
128 

Trans-Alaska Pipeline (TAP) II- 
8, 9, 10; XV-A-3, B-36, 42, 
48, 70, 71, 72, 73, 97, 101, 
104, 105 

Transportation systems 11-8-10; 
IV-A-22-25, B-113, 118; V-7, 
11-12 

air 11-7 
effects IV-B-113, 118 
hydrocarbons 11-20-21; IV- 

A-22-25; V-75 
marine IV-A-22-25, B-118 
surface IV-A-23-24, 25, B- 

113, 118 
See also Pipelines and Tankers 

Trophic structure 
See Food web/trophic 
structure; Lower-trophic-level 
organisms 

Tundra habitat IV-B-31, 115, 119 

Turbidity 111-78-79; IV-B-126, 
127, 128 

Undiscovered recoverable 
resources 
See Oil and gas resource 
estimates 

Unimak Pass IV-B-68 

United States Coast Guard 1-5; 
IV-A-13 

United States Fish and Wildlife 
Service (USFWS) 1-4, 5; 
11-21; IV-B-52, 53; V-6 

Wainwright 
population 111-33-35 
subsistence 11-25; 111-53-56; 

IV-B-100, E-7-9, 6-6-7, H-3 

Walruses 111-25, 26-27, 54, 57- 
58, 61, 64; IV-B-40-52, 92-97, 

C-1, D-2, E-3-4, F-3-4, G-3-4, 
H-1-2, L-2-3; V-89 
annual catch 111-51 (Table 

111-C-13) 

Waterfowl 
See Bird populations 

Water quality 111-78-80 
effects IV-B-116, 119, 123- 

133, C-2, D-5, E-10, F-9, 
G-8, H-3, L-7; V-21, 24, 
28, 30 

See also Dissolved oxygen; 
Hydrocarbons; Trace metals; 
Turbidity 

Waves and swells 111-5; IV-A-26- 
27 

Weather 
See Meteorology 

Wells 
exploration and delineation 

11-1-5 
Alternative I 11-1-5 
Alternative IV 11-11 
Alternative V 11-11 
Alternative VI 11-11 

production and service 
Alternative I 11-5-7 
Alternative IV 11-11 
Alternative V 11-11 
Alternative VI 11-11 

Whales 
beluga 111-25, 28, 53, 56, 

57, 61, 63; IV-B-40-52, 92- 
97, C-1, D-2, E-3-4, F-3-4, 
G-3-4, H-1-2, L-2-3; V-89, 
9 8 

bowhead 1-11, 12; 11-16, 17- 
20, 22, 26; 111-28-30, 53, 
56-57, 60, 63; IV-B-52-63, 
C-1, D-2, E-4-6, F-4-5, G- 
4-5, H-2, 1-1-3, K-1, L-3- 
4; V-20-21, 23, 27, 30, 36, 
38, 50-52, 55, 86-88, 94, 
108-109, 113, 117, 119, 
120-121, 122, 123, 124, 
125, 126, 127, 128 
food habits 111-30; IV-B- 

55, 56; V-50-52, 55, 
120, 121, 125, 126, 127, 
128 

reproduction 111-30 
stocks 111-29-30 



Whales (continued) 
gray 11-26; 111-28, 30-31; 

IV-B-63-69, C-1, D-2, E-4- 
6, F-4-5, G-4-5, H-2, K-1, 
L-3-4; V-81, 82, 89, 98 

protection of 11-15-16, 17- 
20, 21-22, 23, 26 

subsistence harvest of II-24- 
25; 111-53, 54, 56-57, 60- 
61; IV-B-92-97, 100-106; V- 
109, 113, 121, 126 

See also Endangered and 
threatened species 

Wilderness resources 111-76-78 
effects IV-B-122-123, C-2, D- 

5, E-10, F-8-9, G-8, H-3 

Winds IV-A-2 6-27 

Worst-Case Analysis (endangered 
bowhead whales) IV-1-1-3; V- 
119, 124 

Zooplankton 
See Lower-trophic-level 
organisms 
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ACRONYM GLOSSARY* 

AALRS 
ABSORB 
ACMA 
ACMP 
ACORP 
ADF&G 
AEIDC 
AEWC 
AGDS 
AMSA 
ANCSA 
ANGTS 
ANILCA 
ANWR 
AOGA 
APD 
APFRT 
APLA 
AS 
ASNA 
ASPM 
ASRC 
ASTM 
AVCP 
BAST 
bbls 
Bbbls 
Bc f 
BEM 
BF 

BIA 
BIOS 
BLM 
BOP 
BTF 
CAW 
Call 
CASPPR 
CDU 
CETA 
CEQ 
CIDS 
CIP 
c f 
CFR 
cm 
cm2 
cm3 

Alaska Automated Land Records System 
Alaska Beaufort Sea Oilspill Response Body 
Alaska Coastal Management Act 
Alaska Coastal Management Program 
Alaska Cooperative Oilspill Response Planning Committee 
Alaska Department of Fish and Game 
Arctic Environmental Information and Data Center 
Alaska Eskimo Whaling Commission 
Alaska Geographic Differential Study 
Area Meriting Special Attention 
Alaska Native Claims Settlement Act 
Alaska Natural Gas Transportation System 
Alaska National Interest Lands Conservation Act 
Arctic National Wildlife Refuge 
Alaska Oil and Gas Association 
Application for Permit to Drill 
Arctic Peregrine Falcon Recovery Team 
Artificial Production and Loading Atoll 
Alaska statute 
Arctic Slope Native Association 
Arctic Single Point Mooring 
Arctic Slope Regional Corporation 
American Society for Testing Materials 
Association of Village Council Presidents 
best available and safest technology 
barrels 
billion barrels 
billion cubic feet 
Branch of Environmental Modeling (MMS , Reston, ~irginia) 
Beaufort / Joint ~ederal/State Beaufort Sea Oil and Gas 
Lease Sale 

Bureau of Indian Affairs 
Baffin Island Oil Spill Project 
Bureau of Land Management 
blowout preventor 
Biological Task Force 
Central Arctic herd 
Call for Information and Nominations 
Canadian Arctic Shipping Pollution Prevention Regulations 
Conical Drilling Unit 
Comprehensive Employment and Training Act 
Council on Environmental Quality 
Concrete Island Drilling System 
Capital Improvements Program (North Slope ~orough) 
cubic feet 
Code of Federal Regulations 
centimeter 
square centimeter 
cubic centimeter 

*Glossary includes several common abbreviations. 



cmls 
CMP 
COE 
CPA 
CPC 
CPI 
CRSA 
CSLC 
CZM 
CZMA 
DEC 
DEIS 
DGC 
DNR 
DOC 
DOD 
DOE 
DO1 
DOJ 
DOT 
DOTPF 

DST 
DWT 
E A 
EIS 
EPA 
ESA 
ESP 
EWC 
FAA 
FEIS 
FERC 
FR 
f t 
FWS 
N 
g ~ / m ~ - ~ r  
ha 
HUD 
ICAS 
IPP 
IRA 
ITL 
ITM 
ITU 
IUM 
IWC 
kg 
km 
km2 ' 

kW 
lb s 
LNG 

centimeters per second 
Coastal Management Program 
Corps of Engineers (U.S. Army) 
Cost Participation Area 
Coastal Policy Council (State of Alaska) 
Consumer Price Index 
Coastal Resource Service Area 
California State Lands Commission 
coastal zone management 
Coastal Zone Management Act 
Department of Environmental Conservation (State of Alaska) 
draft environmental impact statement 
Division of Governmental Coordination 
Department of Natural Resources (State of Alaska) 
Department of Commerce (U. S. ) 
Department of Defense (U. S . ) 
Department of Energy (U.S.) 
Department of the Interior (U. S.) 
Department of Justice (U. S.) 
Department of Transportation (U.S.) 
Department of Transportation and Public Facilities 

(State of Alaska) 
deep-stratigraphic test 
deadweight tonnage 
Environmental Assessment 
environmental impact statement 
Environmental Protection Agency 
Endangered Species Act 
Environmental Studies Program 
Eskimo Whaling Commission 
Federal Aviation Administration 
final environmental impact statement 
Federal Energy Regulatory Commission 
Federal Register 
foot 
Fish and Wildlife Service (U.S.) 
fiscal year 
grams carbon per meter squared per year 
hectare 
Department of Housing and Urban Development 
Inupiat Community of the Arctic Slope 
Intergovernmental Planning Program 
Indian Reorganization Act 
Information to Lessees 
Information Transfer Meeting 
Integrated Terrain Units 
Information Update Meeting 
International Whaling Commission 
kilogram 
kilometer 
square kilometer 
kilowatt 
pounds 
liquefied natural gas 



m 
m2 
m ' 
M 
MAC 
Mbbls 
MBD 
MCE 
MCF 
mi 
mm 
MM 
MMbbls 
MMc f 
MMc f d 
MMP A 
MMS 
MOU 
mls 
NAS 
NEPA 
NGPA 
NHPA 
NMFS 
NMML 
NOAA 
NO1 
NOS 
NPDES 
NPFMC 
NPR-A 
NRC 
NSB 
NSBC 
NTL 
NWAFC 
OCS 
OCSEAP 
OCSLA 
OPEC 
OSC 
OSRA 
OY 
PBU 
PCH 
PI 
P P ~  
PPm 
PPt 
RD 
RDA 
REAA 
RRT 
RS 

meter 
square meter 
cubic meter 
thousand 
Mobile Arctic Caisson 
thousand barrels 
thousand barrels per day 
mean-case estimate 
million cubic feet 
mile 
millimeter 
million 
million barrels 
million cubic feet 
million cubic feet per day 
Marine Mammal Protection Act 
Minerals Management Service 
Memorandum of Understanding 
meters per second 
National Academy of Sciences 
National Environmental Policy Act 
Natural Gas Policy Act 
National Historic Preservation Act 
National Marine Fisheries Service 
National Marine Mammal Laboratory 
National Oceanic and Atmospheric Administration 
Notice of Intent 
Notice of Sale 
National Pollution Discharge Elimination System 
North Pacific Fisheries Management Council 
National Pettoleum Reserve-Alaska 
National Research Council 
North Slope Borough 
North Slope Borough Code of Ordinances 
Notice to Lessees 
Northwest and Alaska Fisheries Center 
outer continental shelf 
Outer Continental Shelf Environmental Assessment Program 
Outer Continental Shelf Lands Act of 1953 
Organization of Petroleum Exporting Countries 
on-scene coordinator 
oil-spill-risk analysis 
optimum yield 
Prudhoe Bay Unit 
Porcupine caribou herd 
principal investigatory 
parts per billion 
parts per million 
parts per thousand 
Regional Director / Resource Unit 
Rural Development Assistance 
Regional Education Attendance Area 
Regional Response Team 
Regional Supervisor 



RSOFO 
RTWG 
RU 
Sag River 
SESP 
SHPO 
S ID 
SMA 
SOA 
SSDC 
stat 
TAP 
TAPS 
TCF 
TLH 
TMP 
Tuk 
USCG 
USDOI 
USFWS 
USGS 
VLCC 
VOC 
WAH 
WSF 

Regional Supervisor, Offshore Field Operations 
Regional Technical Working Group 
Research Unit 
Saganvanirktok River 
Socioeconomic Studies Program 
State Historical Preservation ~ffice/Officer 
Secretarial Issue Document 
spring migration area 
State of Alaska 
Single Steel Drilling Caisson 
statute 
Trans-Alaska Pipeline 
Trans-Alaska Pipeline System 
trillion cubic feet 
Teshekpuk Lake herd 
transportation management plan 
Tuktoyatuk, Northwest Territories 
United States Coast Guard 
U.S. Department of the Interior 
U.S. Fish and Wildlife Service 
United States Geological Survey 
.very large crude carrier 
volatile organic compound 
Western Arctic herd 
water-soluble fraction 
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